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







docker exec -it slurmctld /bin/bash
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 

 docker network ls

docker network rm ylm_mpinet

docker network create --attachable yml_mpinet
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





docker compose up -d
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





#pragma xmp nodes p(*)



Makefile run: histo
mpirun --mca orte_base_help_agregate 0 -host mpihead,mpinode1,mpinode2,mpinode3 -n 4 histo





https://gogs.eldarsoft.com/jmbatto/GLCS-CM6-TDXMP
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for (int i = 0; i < 20; i++) {

int tmp = data_out[i];

#pragma xmp reduction(+ : tmp)

data_out[i] = tmp;

}
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//vérifie l'état de la queue

squeue

//puis allocation de 2 nœuds (il s’agit de c1 et c2)

salloc --time=05:00 -N 2

//vérification des noeuds

srun hosname

//à la place de mpirun on lance la commande histo

srun histo

//on regarde l'état de la queue

squeue
//permet d'avoir les informations sur les jobs

sacct --format=JobID,elapsed,ncpus,ntasks,state,node
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 neofetch


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scontrol show node



sinfo -Nel

sacct
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



salloc --time=05:00 -N 2

srun para_hello_world

 sacct

http://gogs.eldarsoft.com/M2_IHPS/GLCS-CM9-TDXMP.git
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

git clone 
http://gogs.eldarsoft.com/M2_IHPS/glcs_slurm.git

git checkout

make run

salloc --time=05:00 –N 2

srun

scancel



http://gogs.eldarsoft.com/M2_IHPS/glcs_slurm.git
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
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










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Etape Estimation 
LOC

JH

A 10 1 JH

B 20

C 5

D 15

1 JH : écrire l’EB / SFD / Recette
1 JH : écrire le code et test (50 LOC)
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Etape Estimation 
LOC

JH

A 10 2 JH

B1 20

B2 5

C1 30

C2 5

D 15

1 JH : écrire l’EB / SFD / Recette
2 JH : écrire le code et test (85 LOC > 1J travail)
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

 Peux-tu estimer le temps de développement en heures pour écrire 
un programme qui fait le tri d’1 fichier ascii avec 2 colonnes –
séparateur tabulation – trier la valeur de la première colonne 
qui est un nom de 5 caractères. Le résultat est un fichier. Le 
programme est écrit en C. La réponse est concise en une phrase.

Temps de Développement Estimé : 14 heures (conception 

compris), réparties entre lecture/traitement des données (4h), tri 

(3h), écriture du fichier de sortie (1h) et gestion des erreurs/tests 

(5h).






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












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Rubrique fonction difficulté
gestion utilisateur userstate 8

user 11

inscription 4
abonnement 5
suspension de compte 8
audit compte 
administrateur 5
compte maitre 8
page utilisateur 6

Total utilisateur
gestion message page message 24

fil de message message 3

message decorator 1

message thread 3
image message 3
text message 3
admin message decorator 3

page utilisateur opérations utilisateur 8

page administrateur opérations administrateur 4
notifications 7

Recette
6 fonctions à valider avec 
le client 6
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







"All Systems z are Go: IBM ports Google language to mainframes"



The Go programming language and environment, avril 2022  http://dx.doi.org/10.1145/3488716

http://dx.doi.org/10.1145/3488716


Le langage Go
•









https://en.wikipedia.org/wiki/Timeline_of_programming_languages
http://www.cs.bsu.edu/homepages/dmz/cs697/langtbl.htm


Les problèmes de 2025

–





–



–



–





•

–

•

–

•

–

•

–

–

–

Typologie d'un langage
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•2009 : Go 1.0 – avec un compilateur
•Go : 25 mots clés / pour ANSI C : 32 / pour Brainfuck : 8
•Approche CSP  les mêmes pbs que ceux du HPC

•Langage Opensource
Licence du langage : type BSD 

•Aujourd'hui 4 compilateurs : llgo (llvm), gcc, gc, tinygo (IoT)
•Processeurs cibles 
ARM, ARM64, x86-32 et AMD64, Mips32, Mips64, s390, PPC64, RiscV, RiscV64


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



門

https://play.golang.org/p/XEVoMmK5mXw
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




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


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 

https://play.golang.org/p/jXS5Rn0U8UR

https://play.golang.org/p/jXS5Rn0U8UR
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https://play.golang.org/p/1eyKjt-3lkr
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










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



https://play.golang.org/p/geaxSJGnYmR

https://play.golang.org/p/geaxSJGnYmR
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









https://play.golang.org/p/1J-Hzb0PAga

https://play.golang.org/p/61F0QcH3h4d

https://play.golang.org/p/1J-Hzb0PAga
https://play.golang.org/p/61F0QcH3h4d
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


























































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














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Création d’un objet : struct

https://play.golang.org/p/AOqCFJRWERq

Pb! Quelle est la 
bonne conversion?

https://fr.wikibooks.org/wiki/Les_ASCII_de_0_%C3%A0_127/La_table_ASCII

https://oeis.org/A001622

https://play.golang.org/p/AOqCFJRWERq
https://fr.wikibooks.org/wiki/Les_ASCII_de_0_%C3%A0_127/La_table_ASCII
https://oeis.org/A001622
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




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






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https://play.golang.org/p/4uo6CiZSINC

Comment faire sans le «defer » ?

https://play.golang.org/p/4uo6CiZSINC
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https://play.golang.org/p/ba3O1Ev42yt

https://play.golang.org/p/ba3O1Ev42yt
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https://play.golang.org/p/NYYyxDXaHmF

https://play.golang.org/p/NYYyxDXaHmF
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


























































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func test_fallthrough() {

i := 45

switch {

case i < 10:

fmt.Println("i plus petit que 10")

fallthrough

case i < 50:

fmt.Println("i plus petit que 50")

fallthrough

fmt.Println("bug")

case i < 100:

fmt.Println("i plus petit que 100")

}

}

Fallthrough = cascade d’exécution

https://play.golang.org/p/I2i0vZtItNP

https://play.golang.org/p/I2i0vZtItNP
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




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












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

 

 
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




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




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












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

main() F() G() H()

main() F() G() main() F() G() H() libre

16 kbytes
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



•



Pile

Tas

Code exe
0x0000

0x7fff
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




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

 





https://go.dev/src/runtime/
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https://go.dev/src/runtime/
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



ASMObj

Golang Compile AST Obj

Link Binary

Link Binary

Évolution du loader de Plan9 qui sait optimiser les accès
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https://play.golang.org/p/q-ugPxPk8d2
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

func test_chan() {

ch := make(chan int)

fmt.Println("Sending value 1 to channel")

go send(ch, 1)

fmt.Println("Receiving from channel")

go receive(ch)

time.Sleep(time.Second * 1)

}

func send(ch chan int, i int) {

ch <- i

}

func receive(ch chan int) {

val := <-ch

fmt.Printf("Value Received=%d in receive

function\n", val)

}

https://play.golang.org/p/QxzMmS5QZXr

https://play.golang.org/p/QxzMmS5QZXr
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

func test_buffered_chan() {

ch := make(chan int, 1)

ch <- 1

fmt.Println("Sending value to channnel complete")

val := <-ch

fmt.Printf("Receiving Value from channel finished. Value received: %d\n", val)

}

https://play.golang.org/p/esBAGSAaJ5g

https://play.golang.org/p/esBAGSAaJ5g
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

func write_example() {

ch := make(chan int, 3)

process(ch)

fmt.Println(<-ch)

}

func process(chWrite chan<- int) {

chWrite <- 2

//s := <-chWrite

}

https://play.golang.org/p/TYjoCF4D0HT

https://play.golang.org/p/TYjoCF4D0HT
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

func read_example() {

ch := make(chan int, 3)

ch <- 2

process(ch)

fmt.Println()

}

func process(chRead <-chan int) {

s := <-chRead

fmt.Println(s)

//chRead <- 2

}

https://play.golang.org/p/yr8TU2hdgxY

https://play.golang.org/p/yr8TU2hdgxY
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

func cap_len_example() {

ch := make(chan int, 3)

ch <- 5

fmt.Printf("Len: %d, Cap %d\n\n", len(ch), cap(ch))

ch <- 6

fmt.Printf("Len: %d, Cap %d\n\n", len(ch), cap(ch))

ch <- 7

fmt.Printf("Len: %d, Cap %d\n\n", len(ch), cap(ch))

}

https://play.golang.org/p/ktkstsrmecB

https://play.golang.org/p/ktkstsrmecB
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func test_range() {

ch := make(chan int)

go sum(ch)

ch <- 2

ch <- 2

ch <- 2

close(ch)

time.Sleep(time.Second * 1)

}

func sum(chRead <-chan int) {

sum := 0

for a := range chRead {

sum += a

}

fmt.Printf("Sum: %d\n", sum)

}

Range permet 
de défiler un 
chan

https://play.golang.org/p/wvNlG5cax_z

https://play.golang.org/p/wvNlG5cax_z
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func process_ch() {

ch := make(chan int, 3)

ch <- 2

ch <- 2

ch <- 2

close(ch)

sum(ch)

time.Sleep(time.Second * 1)

}

func sum(ch chan int) {

sum := 0

for val := range ch {

sum += val

}

fmt.Printf("Sum: %d\n", sum)

}

Fermeture du channel

https://play.golang.org/p/Uvjas1wNQ61

https://play.golang.org/p/Uvjas1wNQ61
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func test_status() {

ch := make(chan int, 1)

ch <- 2

val, ok := <-ch

fmt.Printf("Val: %d OK: %t\n", val, ok)

close(ch)

val, ok = <-ch

fmt.Printf("Val: %d OK: %t\n", val, ok)

}

https://play.golang.org/p/MNs0GPJeKkt

https://play.golang.org/p/MNs0GPJeKkt
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Commande Réaction pour 
channel sans 
buffer

Réaction pour 
channel avec 
buffer

channel fermé channel assigné 
à nil

chan <-
// écrire

bloquant si 
pas de lecteur
sinon succès

bloque si le 
channel est plein

panic bloque 
indéfiniment 

<- chan
// lire

bloque s’il n’y 
a pas 
d’écrivain

bloque si le 
channel est vide

récupère le contenu 
du channel ou alors 
un type vide

bloque 
indéfiniment

len()
//effectif des msg
restant

0 effectif des msg
restant

0 pour les channel
sans buffer – sinon 
effectif msg

0

cap()
//capacité

0 capacité du 
channel

0 pour les channel
sans buffer – sinon 
capacité msg

0

close() Succès succès panic panic
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const quit_value=999

func fibonacci(cWrite, cmdRead chan int) {

fmt.Println("fibonacci started")

x, y := 0, 1

for {

fmt.Printf("task fibo x = %d\n", x)

select {

case cWrite <- x:

x, y = y, x+y

case cmd_value := <-cmdRead:

fmt.Printf("quit_value = %d\n", cmd_value)

return

//default : fmt.Printf(“zzz\n")

}}}

func main() {

c := make(chan int)

q := make(chan int)

go func() {

fmt.Println("Goroutine started")

for i := 0; i < 5; i++ {

value := <-c

fmt.Printf("main received %d\n", value)

}

q <- quit_value

}()

//close(c)

fibonacci(c, q)}

Permet de filtrer le msg

https://play.golang.org/p/r92J8kn-rfE

Le select est bloquant,
sauf avec default

https://play.golang.org/p/r92J8kn-rfE
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


























































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












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















https://play.golang.org/p/oSDZYo0p0YC
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

func TestMemoCds(t *testing.T) {

var s memoCds

s.lenCds = 1

s.rawCds = "something"

s.reset()

fmt.Printf("s %+v\n", s)

s.appendR('A')

fmt.Printf("s %+v\n", s)

} https://play.golang.org/p/2RbN69wBMmS

https://play.golang.org/p/2RbN69wBMmS
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





func TestMemoCdsReset(t *testing.T) {

var s memoCds

s.lenCds = 1

s.rawCds = "something"

//s.reset()

if (s != memoCds{}) {

t.Error("s.reset doesn't work!")

} else {

t.Log("s.reset works")

}

}
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



module ExtractCDS

go 1.16

require (

configExtract v0.0.0-00010101000000-000000000000

gonum.org/v1/plot v0.10.0

)

replace configExtract => ./configExtract

VERSION
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func worker(id int, wg *sync.WaitGroup) {

defer wg.Done()

fmt.Printf("Worker %d starting\n", id)

time.Sleep(time.Second)

fmt.Printf("Worker %d done\n", id)

}

func main() {

var wg sync.WaitGroup

for i := 1; i <= 5; i++ {

wg.Add(1)

go worker(i, &wg)

}

//wg.Add(5)

wg.Wait()

}

https://play.golang.org/p/pdvJt72GkG2

https://play.golang.org/p/pdvJt72GkG2
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On définit un pool de worker pour paralléliser le traitement

func worker(id int, wg *sync.WaitGroup, jobChannel <-chan Job,

resultChannel chan JobResult) {

defer wg.Done()

for job := range jobChannel {

resultChannel <- DistanceFasta36(job.idi, job.idj, job.b1, job.b2,

job.o)

}

}
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type Job struct {

b1  string

b2  string

idi int

idj int

}

type JobResult struct {

d   float64

idi int

idj int

}

func DistanceFasta36(i int, j int) (res JobResult) {

res.idi = i

res.idj = j

res.d = float64(i) + float64(j)

return

}

func worker(id int, wg *sync.WaitGroup, jobChannel <-chan Job,

resultChannel chan JobResult) {

defer wg.Done()

for job := range jobChannel {

resultChannel <- DistanceFasta36(job.idi, job.idj)

}

}
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var countIteration int

func CalculateDistances(bacterias []string) [][]float64 {

n := len(bacterias)

var matrix = make([][]float64, n)

for rowid := range matrix {

matrix[rowid] = make([]float64, n)

}

var wg sync.WaitGroup

totalJobChannel := 0

for idi := range bacterias {

for idj := 0; idj <= idi; idj++ {

totalJobChannel++

}

}

jobChannel := make(chan Job)

jobResultChannel := make(chan JobResult, totalJobChannel)

const NumberOfWorkers = 8

wg.Add(NumberOfWorkers)

for i := 0; i < NumberOfWorkers; i++ {

go worker(i, &wg, jobChannel, jobResultChannel)

}
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for idi := range bacterias {

for idj := 0; idj <= idi; idj++ { //=

jobChannel <- Job{bacterias[idj], bacterias[idi],

idi, idj}

countIteration++

}

}

close(jobChannel)

wg.Wait()

close(jobResultChannel)

// Receive job results from workers

for result := range jobResultChannel {

fmt.Printf("idi %d, idj %d, d %f\n", result.idi,

result.idj, result.d)

matrix[result.idi][result.idj] = result.d

matrix[result.idj][result.idi] = result.d

}

return matrix

}

https://play.golang.org/p/2AtBnDQVhIF

https://play.golang.org/p/2AtBnDQVhIF
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



.08003/02/2025Module «Génie Logiciel pour le Calcul Scientifique »

//Seq function for addition of two matrix

func addMat(mat1, mat2 []float64) {

n := len(mat1)

for i := 0; i < n; i++ {

mat1[i] = mat1[i] + mat2[i]

}

}

https://play.golang.org/p/7RWoK-gPjsT

https://play.golang.org/p/7RWoK-gPjsT
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

func addMatWorker(mat1, mat2 []float64) {

var wg sync.WaitGroup

n := len(mat1)

for i := 0; i < Workers; i++ {

wg.Add(1)

go func() {

defer wg.Done()

for i := 0; i < n; i++ {

mat1[i] = mat1[i] + mat2[i]

}

}()

}

wg.Wait()

}

https://play.golang.org/p/ZT7Ilhfxkqa

https://play.golang.org/p/ZT7Ilhfxkqa
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



func addMatWorker(mat1, mat2 []float64) {

var wg sync.WaitGroup

n := len(mat1)

for i := 0; i < Workers; i++ {

wg.Add(1)

go func() {

defer wg.Done()

for i := 0; i < n; i++ {

mat1[i] = mat1[i] + mat2[i]

}

}()

}

wg.Wait()

} https://play.golang.org/p/txazepceYys

https://play.golang.org/p/txazepceYys
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 //compute indices (start, end) for threads

func GetInfoThread(startTotal, endTotal int, workers,

i int) (begin int, end int) {

workTotal := endTotal - startTotal

work := workTotal / workers

res := workTotal % workers

if i < res {

begin = ((work + 1) * i) + startTotal

end = begin + (work + 1)

} else {

begin = ((work+1)*res + (work)*(i-res)) +

startTotal

end = begin + (work)

}

return

}

https://play.golang.org/p/dXHSFrQIb0O

https://play.golang.org/p/dXHSFrQIb0O
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Nom de l’opérateur Fonction (par ordre d’importance)

sync.Mutex Verrou

sync.WaitGroup Barrière

sync.RWMutex Verrou multi-processus

atomic.Add Opérateur Atomique

sync.Once Execute 1 seule fois

atomic.Load Opérateur Atomique

atomic.Store Opérateur Atomique

sync.Pool Pool mémoire qui traverse le GC

atomic.CompareAndSwap Opérateur Atomique

sync.Cond (signal, broadcast, lock) Moniteur (CSP)

atomic.Value Opérateur Atomique

atomic.Swap Opérateur Atomique
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



Can you propose a synthesis of the 23 OOP patterns from the GoF, 
the example should be done around the idea of a cheeseburger.

structural_patterns.go: Contains patterns for object composition

Adapter: Payment system adaptation

Bridge: Cooking methods

Composite: Menu items and combos

Decorator: Burger customization

Facade: Order processing

Flyweight: Burger type sharing

Proxy: Order service caching

behavioral_patterns.go: Contains patterns for object interaction

Chain of Responsibility: Order processing pipeline

Command: Kitchen orders

Interpreter: Custom order rules

Iterator: Menu traversal

Mediator: Kitchen coordination

Memento: Burger state preservation

Observer: Order status notifications

State: Order processing states

Strategy: Pricing strategies

Template Method: Burger preparation steps

Visitor: Menu item operations

creational_patterns.go: Contains patterns for object creation

Singleton: Restaurant instance

Abstract Factory: Ingredient creation

Builder: Burger construction

Factory Method: Different burger types

Prototype: Cloning burger configurations

https://sketch.dev/

