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:7PNYToN NINa BFS

BFS (G, s): /Where G is the graph and s is the source node

let Q be queue
Q.enqueue( s)
mark s as visited.
while ( Q is not empty)
v = Q.dequeue( )
for all neighbours w of v in Graph G
if w is not visited

Q.enqueue( w)

mark w as visited.

Here s is already
marked, so it will
be ignored

+
Here s and 3 are Here 1 & 2 are already
already marked, so marked so they will be
they will be ignored ignored

N'NNTON INNIXA BFS onna7x 1k
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States: distance, initially O for initiator and inf for all other nodes, internal send buffers

Initiator initialization code:
send distance to all neighbors

All processes:
upon receiving d from p:
if d+1 < distance:
distance := d+1
parent :=p
send distance to all neighbors
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JAVA onsy nnnn nava nanon Desktop n»sprvan nyn Sinalgo
:NONTY 9732 DOVPOIIN MIYMHN DXDI MPONN MNMAN NOLID2

Node o
Message e

Edge e

D3NN DOVPMIN NP YN MPINNN YD 1NN
9991 T2 NVIIVYDN PN JII INKTY NPIPIYN MPINNN Y >ID)
:J72¥ NPIPIYN DR NNI2 1N 19 MPINN HYW 17 190N PYS NV

Main nporn .1
eclipse-workspace\sinalgo\src\sinalgo\runtime\Main.java : 3953
V9o YV EntryPoint : h90n
: QMDY DIPPAN
230 mode 2 N»NY runtime MNWHN YNNrY Batch mode 2 78 Gui mode 2 Yy Moby»on ok yp  .a
(VP9 DY NONTY IOONNNY MINMMDN MTIPAY parsing Y¥In console NN X2 DN)
MessageTransmissionModel 2w default 51m Snnxn b
(Async WX Sync 2812 7 NVYINON DND RINTY) MNNMMNPNN DIVMID WL .
MPOINNN INYD DWW P PIIYY Global VPN HNNNNY

Runtime npbnn .2
eclipse-workspace\sinalgo\src\sinalgo\runtime\Runtime.java : 3953
framework N Yv n2Y Pon ,GuiRuntime, BatchRuntime HY¥ mLPILOIN AN NPYNN : N9VN
:DMIPIY DIPPAN
(191 NADIN ,NPPNN) PMIPTP? DPMIIN DY NPDOI MW .a
9 WM N1 defaults y99y) wHRNWNNM WHNY MADN MNP YV parsing 9910 nownd Initialize b
(GUI
nodes NN ¢
My v modes-Nn TAX Yo Run Sw abstract nnn

GuiRuntime npbnn .3
eclipse-workspace\sinalgo\src\sinalgo\runtime\GuiRuntime.java : 293
GUI 12 %0 NN 91970 HY TIRINKD NPYNN : 190N
1 OMIPIY DIPPON
VYION NYI NONNY TERINKD Run nMnp vidn .a
1 DYVPMAIND DIV TY PN NVINONY Mnnm GUI nbw Hnmx b
AN DOIPN VIV OID DY DIPTP NP .C

BatchRuntime nponn 4
eclipse-workspace\sinalgo\src\sinalgo\runtime\BatchRuntime.java : 299
Batch 11121 n¥n nHNm 519°0 Sy ORINKRN NPYNN : 9019
:DMIPIY DIPPAN
AN DOEPN VDY OID DY DTIPTP NPY .a
MVYYON NPT NPNNY TPRINND Run nmnpn vidn b

AbstractCustomGlobal np5nn .5
eclipse-workspace\sinalgo\src\sinalgo\runtime\AbstractCustomGlobal.java : 2933
NN WHRNWNN HY 159 NVIYYH MVPIVDIN NPLINIPNY NINNT MVPIVDIN NPINNI : NIVN
:(DNNY DOVINNHN NI NINNNN W 1T NPINNI) B9PY DI TPaN
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12) RY YNNWN 103 NOOIOON DNRN (N2 NPINNI wHnb TIs) MNPIvDIN

TIPTP NPINN/NODIN INNRD NITNY NPDINIPNAD (N2 NPYNNI WNND TIN) MNPIVDIN

95 NP ,NT2 WHNWNY DM NNN XY DINNNM ,NVDINIDN DY 9999 vindy) 0191193 Timers 2 91900
(1120 95

o & o o

CustomGlobal nponn
eclipse-workspace\sinalgo\src\projects\< project-name>\CustomGlobal.java : 29
NP2 WO framework N N2y NPHYIN MTINHN NN P3N, AbstractCustomGlobal nponn Hv vidn : havn
Global java ¥21p2 MmnNwna 9N main
:DMIPIY DIPPAN
(hasTerminated NP9 wHNNY N2IN) ANN NPINN DY NPOIPIPNON TR DI VN N> .a
QNN MYON XY GVOTIPTP AR NPY D b
panel 2 7M95 MYNNINIA Hyamn tigger NaON ¢

Node nponn
eclipse-workspace\sinalgo\src\sinalgo\nodes\Node.java : 2933
IOV NINY INNY NN PIRN TIPTP TINOND : 190N
1 QMDY DIPPAN
) DTIPTPNN TR 93 2Y 210 DO NIINY NPDIVIPND (NI NPYNNA wHNd TIN) MNPIVDIN  .a
(handleMessages
OMON NPTPY NYTIN NNHY
©25WN 999 NYTIN NNYYY
TPTPN MN2Y NI MYTINN IR 939107 Inbox Mnwn P1nn
NN N0 HI2 NPTP Y MN12Y NI (NN WYY KD) NN YT DY NNIPIN step() NIpNa
handleMessages m8pnan Y nbyan 5915, MPTP 995 ¥8IH NVIONY DXAYVN
DY ML, YIAN DV 5915 Gui TN MPTPN INSN YW nrovspns .f

o & o o

Edge npbnn
eclipse-workspace\sinalgo\src\sinalgo\nodes\edges\Edge.java : 2953
NYIA YON VPR NN NP NPINN : N9V
D9y DIPPAN

TNXPI DTIPTPN NN ONXMNN DNV NPINND .a

(Gui mode May) nPoHMN  .b
(1900) YOX2 Y MYTIN NNO NDIP .
M Yosn npnn .d

Message nponn

eclipse-workspace\sinalgo\src\sinalgo\nodes\messages\Message.java : 393
DOTIPTP P2 12N NYTIN VPPN IR MIX1NHN APINN : NN

:DMIPIY DIPPAN
framework 1 NYTIN P2YN TIPTP WK N2 NPINN OITY PIXY MLVPILDAN ¥PNS, Clone()  .a
NV PNYNN AN 7NN R DIIPNS ,NPNPRA NYTIND NN NNIWH 11 717> KOW NI YY NOY pnyn NOW
(Node nponn XN 11 8PN nvnnwnn NpYnnn) Now framework

Inbox nponn
eclipse-workspace\sinalgo\src\sinalgo\nodes\messages\Inbox.java : 29
own DMKX X1IPY 19 (Packet List 1912) Inbox 2 M nw) £10n 212502 TPTRD whHny Myminn 95 : 1901
DY DI PPAN
VDWW MIYNINN YA Yy Iterator  .a
nymnNPNn b

.10
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(activePacket) m>nonn nyTinn Y¥ Yapnn Mippn NX NN spns - .d

Packet npbnn .11
eclipse-workspace\sinalgo\src\sinalgo\nodes\messages\Packet.java : 2993

991 Inbox NN VPMIRN NN ,IMDIN YRV NYTIN VPPN NDVY : NIVN
:DMIPIY DIPPAN

21 MDY JOT,NYON AT IR M YN IV .a

Message OPPININ DN b

: Sync 2813 7pnN) VNN NI 1PDIN IN DI

(guisbatch) T oM
("9) runtime, CustomGlobal) 91091°05 ©XVINYIN DNNWHRN DI AKX NINNINDY NYYAN main NMXPNI
YNNWHIN YT HY NIV run NOXPND
(XY — N9 XONI KDY NTH2) 11270 Y N2y
customGlobal.preRound() yxann
(connections Y1ITY) J9TIWNIN 9NN DY YTAY §NN STIPTP DOV 1IN DY 90 93 NITY
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customGlobal.postRound() yxann
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: DNAN D¥APN P nodes NMpPONa

edges
messages
nodelmplementations

timers

:Message Y Node miponn XnxT NdOXNNN AR NPYNNINI WINY SOIMSIN DPIYIND NN NP Y1 1PN HI2 TWND

import java.awt.Color;[]
public class GraphNode extends Node {

public GraphNode() {

}

import sinalgo.nodes.messages.Message;

* A message sent to children that should be marked.

public class MarkMessage extends Message {

public MarkMessage() {

¥
@verride
public Message clone() {
return this; // read-only policy
¥

(GraphNode Nn)T9) TP TR NPYNNY NOW WINNHN NN N TIPTP 9D 12w 97 NYY YN

(UMY 5910 DIYIY 3) DIYIAN NIWA XY 9 Y2INN NIN OMINIRD NNIT NI

Message type colorA ="yellow”, colorB = "blue”, rootColor= "red”, baseColor = Black

All Color(Nodes) = baseColor

in each round r = 1,2,3..., do:
If Color(i) == baseColor:
if (i == root):
Colorti) = rootColor
For each Child k of i:
send_message(colorA, k)
else:
receive msg(j)
Color(i) = msg(j)
if (msg(j) == colorA):
color_for_sending = colorB



else:
color_for_sending = colorA
For each Child k of i:
If (k1=
send_message(color_for_sending. k)

IMPINN DY NPYW > HY colors_test XIpin wIn VPN NYN template NN IR DAOW) .1

colors_test 3
defaultProject 3
samplel ]
sample2 3
sample3
sampled ]
sample5 3
sampleb 3

template

:colors_test b template 1 package N DY NN DOMYIN DXNIPN YA M) .2

package projects.template; package projects.colors_test;

import javax.swing.JOptionPane;[] $ import javax.swing.JOptionPane;[]

1 1)ANOYW DIMININD NN VNI N NPYNNA nodes -> nodelmplementations 1>ma GraphNode nponn 1y .3



import sinalgo.nodes.messages.Message;
public class GraphNode extends Node {

private GraphNode parent = null;

private Vector<GraphNode> childs = new Vector<>();

private Color colorA = Color.YELLOW;

private Color colorB = Color.BLUE;

private Color rootColor = Color.RED;

private Color baseCelor = Color.BLACK;

public GraphNode(int id) {
this.ID = id;
this.setColor(this.baseColor);

¥
@0verride
public void handleMessages(Inbox inbox) {
this.fixEdges();
if (this.getColor() == this.baseColor) {
if (this.checkIfRoot() == true) {
System.out.println("aaa");
this.setColor(this.rootColor);
this.sendMsgToAllNeighbors(new ColorMessage(this.colorA));
} else {
if (inbox.hasNext()) {
ColorMessage msg = (ColorMessage) inbox.next();
this.setColor(msg.color);
Color colorForSending = msg.color == this.colorA ? this.colorB : this.colorA;
this.sendMsgToAllNeighbors(new ColorMessage(colorForSending));
¥
¥
}
¥

public void fixEdges() {
this.outgoingConnections = new NodeOutgoingConnectionsList(true);
for (GraphNode node : this.childs) {
this.addConnectionTo(node);
¥

}

public ArraylList<GraphNode> getNeighbors() {
ArraylList<GraphNode> neighbors = new ArraylList<>();
for (Edge e : this.outgoingConnections) {
neighbors.add((GraphNode) e.endNode);
}

return neighbors;

}

public void sendMsgToAllNeighbors(Message msg) {
ArraylList<GraphNode> neighbors = this.getNeighbors();
for (GraphNode neighbor : neighbors) {
this.send(msg, neighbor);

}
}
public boolean checkIfRoot() {
return this.parent == null;
¥

public void setParent(GraphNode parentNode) {
this.parent = parentNode;
}

public void setChild(GraphNode childNode) {
this.childs.add(childNode);

¥

public void preStep() {[]

public void init() {[]

public void neighborhoodChange() {[]

public void postStep() {[J

public void checkRequirements() throws WrongConfigurationException {[]
GraphNode n77nna onna7x wimm 10 X
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package projects.colors_test.nodes.messages;
‘import java.awt.Color;
import sinalgo.nodes.messages.Message;
public class ColorMessage extends Message {
public Color color;
public ColorMessage(Color color) {

this.color = color;
}

@verride

public Message clone() {
return this;

}

ColorMessage nz7nn 1y onnYR win'm 11 X
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import sinalgo.tools.Tools;

public class CustomGlobal extends AbstractCustomGlobal {

@0verride
public boolean hasTerminated() {
return false;

@AbstractCustomGlobal.CustomButton(buttonText = "Build Tree", toolTipText = "Builds a tree")
public void buildTreeButton() {
int numLeaves = Integer.parseInt(Tools.showQueryDialog("Number of leaves:"));
int maxDegree = Integer.parseInt(Tools.showQueryDialog("Max Degree:"));
buildTree(maxDegree, numLeaves);

}

public void buildTree(int maxDegree, int numLeaves) {
if (maxDegree < 1) {
Tools.showtessageDialog("The max degree needs to be at least 1.\nCreation of tree aborted.");
return;

if (numLeaves <= @)
Tools.showtessageDialog("The number of leaves needs to be at least 1.\nCreation of tree aborted.");
return;

if (maxDegree == 1 && numLeaves > 1) {
Tools.showMessageDialog(
"Cannot create tree with max degree 1 and more than 1 leaves.\nCreation of tree aborted.”);
return;

}

double dx = ((double) Configuration.dimX) / (numLeaves + 1);
double dy = Configuration.dimy - 30;

int idCounter = @;

Vector<GraphNode> leaves = new Vector<>();

// remove all nodes (if any)
Runtime.clearAllNodes();
leaves.clear();

// create the leaves

for (int i = @; i < numLeaves; i++) {
GraphNode leave = new GraphNode(++idCounter);
leave.setPosition((i + 1) * dx, dy, @);
leave.finishInitializationWithDefaultModels(true);
leaves.add(leave);

¥

// build the parents by max degree

int level = 0;

int childPosInLvl = @;

Vector<GraphNode> currentLevellodes = new Vector<>();
Vector<GraphNode> previevelNodes = leaves;

while (previevelNodes.size() > 1) {

GraphNode node = new GraphNode(++idCounter);
node.setPosition((childPosInLvl + 1) * dx, dy - ((level + 1) * 80), @);
node.finishInitializationWithDefaultModels(true);
int degree = (int) (1 + Math.random() * ((maxDegree + 1) - 1));
int limit = degree < previevelNodes.size() - childPosInLvl ?
degree : prevLevelNodes.size() - childPosInLvl;
for (int i = @; i < limit; i++) {
(previevelNodes.get(childPosInLvl)).setParent(node);
node.outgoingConnections.add(node, previevelNodes.get(childPosInLvl), true);
node.setChild(previevellNodes.get(childPosInLvl));
childPosInLvl++;

}

currentLevelNodes.add(node);

if (childPosInLvl == previevelNodes.size()) {
level++;
previevelNodes = currentLevelNodes;
currentLevelNodes = new Vector<>();
childPosInLvl = @;
}
}
// Repaint the GUI as we have added some nodes
Tools.repaintGUI();

CustomGlobal n77nn2a Yy 912 Ny winm
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class CustomGlobal (AbstractCustomGlobal) :
def main(self
self.build_tree(6, 15)

def build_tree(s:
leaves = []
for i in range(leaves_num):
leave = CustomNode ()
leave.init_registration_to_engine()
leaves.append (leave)

, max_degree, leaves_num):

level = 0
child_pos_in_1lvl = 0
current_level nodes = []
prev_level nodes = leaves

while len(prev_level nodes) > 1:

node = Customliode ()

node.init_registration_to_engine()

degree = random.randint(l, max_degree)

limit = degree if degree < len(prev_level nodes) - child_pos_in_lvl else len(prev_level nodes) - child pos_in_1lvl

for i in range(limit):
prev_level nodes[child pos_in_lvl].parent = node
node.add_connection_to(prev_level nodes[child_pos_in_1lvl])
node.childs.append (prev_level _nodes([child _pos_in_1lvl])
child pos_in 1lvl +=1

current_level nodes.append(node)

if(child pos_in lvl == len(prev_level nodes)):
level +=1
prev_level nodes = current_level_nodes
current_level nodes = []
child pos_in_1lvl = 0

customGlobal n77nn 24 'k

:custom_message.py Y211 Y0 01 custom_message N e

class MarkMessage (Message):
def _ init_ (self, msg):
self.msg = msg

MarkMessage Nnjp'7nn 25 1I'R

:custom_node.py ¥2392 handle_messages mypnon NN wpny e

class CustomNode (Node
def _ init_ (s=
Node.__init__ (self)
base_color = BLACK
= YELLOW

get_color()
.parent is None:

.base_color:

1f.color = self.root_color

broadcast (MarkMessage (se1f.color_R))

nbox.has_next():

msg = self.inbox.next()

self.color = msg.msg

color_for_sending = self.color B if msg.msg == self.color A else self.color A
£.broadcast (MarkMessage (color_for_sending))

se

CustomNode nz7nn 26 X
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@store method(..) N3P Decorator ow) e
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@store_method(nodes_count="The number of nodes", prob="probability of edge between 2 nodes")
def build_graph(self, nodes_count, prob):

GUI nTona oy moon e

@store_method (nodes_count="The number of nodes", prob="probability of edge between 2 nodes")
def do_something(self, nodes_count, prob):
print ("Hello World")
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DO_SOMETHING

name: nodes_count

description: The number of nodes

——

name: prob

description: probability of edge between 2 nodes

R
ncrvere

- * Running on http://127.0.0.1:5000/ (Press CIRL+C to quit)

= 127.0.0.1 - - [10/Dec/2019 00:27:28] "GET /get-projects HITP/1l.1"™ 200 -

it 127.0.0.1 - - [10/Dec/2019 00:27:33] "GET /invoke-main?project=£flooding HITP/1.1" .
- 127.0.0.1 - - [10/Dec/2019 00:29:17] "OPTIONS /invoke-method HITP/1.1"™ 200 -

- Hello World

127.0.0.1 - - [10/Dec/2019 00:29:17] "POST /invoke-method HITP/1.1" 200 -
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: Sinalgo 71051702 DNYINYNN HY DNIDN YINII NN NI

public class Fnode extends BaseNode {

private int parentld = -1;
public boolean isRoot = false;

public Fnode() {
¥

@verride
public void handleMessages(Inbox inbox) {
if (this.isRoot && CustomGlobal.currentRound == 1) {
this.setColor(Color.YELLOW);
this.sendMsgToAllNeighbors("", new ArraylList<Integer>());
} else {
if (this.parentId == -1 &% this.isRoot == false) {
if (inbox.hasNext()) {
Message msg = inbox.next();
Node sender = inbox.getSender();
this.parentId = sender.ID;
this.setColor(Color.YELLOW);
this.sendMsgToAllNeighbors("aa", new ArraylList<Integer>());

sinalgo 2 Flooding Dn"A7x wimm 32 X
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: python 71051702 DNYIMNYNN HY DNIDN YINII NN NI

class CustomNode (Node) :
def _ _init__ (self):
Node.__init__ (self)
self.is_root = False
self.parent = None

def handle_messages(ssli):
if self.is_root and RunTimeEngine.getInstance().rounds == 1l:
self.color = YELLOW
self.broadcast (MarkMessage ("hello world"))
else:
if(self.parent == None and sclf.is_root is False):
if self.inbox.has_next() == True:
self.color = YELLOW
msg = se=lf.inbox.next()
self.parent = self.inbox.get_sender of_active_packet().ID
print ("node:{} recieved msg".format(s=lf.ID))
self.broadcast (msg)
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: Sinalgo 791902 DNININD HY TNDN YD NN PN)

public class BfsNode extends BaseNode {
public HashMap<Integer, Integer> parentPerPathRootId = new HashMap<>();

public BfsNode() {
¥

@verride
public void handleMessages(Inbox inbox) {
if (CustomGlobal.currentRound == 1) {
this.sendMsgToAllNeighbors("", this.ID, new ArraylList<Integer>());
} else {
while (inbox.hasNext()) {
StrMessage msgObj = (StrMessage) inbox.next();
int rootId = msgObj.senderld;
int senderId = inbox.getSender().ID;
if (this.parentPerPathRootId.containsKey(rootId) == false) {
ArraylList<Integer> blacklist = new ArraylList<>();
blacklist.add(rootId);
blacklist.add(senderId);
this.parentPerPathRootId.put(rootld, senderId);
this.sendMsgToAllNeighbors(msgObj.msg, rootId, blacklist);
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: python 71V91°02 DNPINVINRN HY DNON YINND NN X

class CustomNode (Node) :

def init__ (self):
Node._ init_ (self
self.parent_per path_root_id = {}

def handle_messages(seli):
if RunTimeEngine.getInstance().rounds == 1:
print("nede: {} starting".format(s=lf.ID)):;
self.broadcast (MarkMessage("", s=l1£.ID))
else:
while self.inbox.has_next() == True:
msg = self.inbox.next()

root_id = msg.path_root_id
self.parent_per_ path_root_id.get(root_id) is None:
self.parent_per_path root_id[root_id] = self.inbox.get_sender_ of_active_packet().ID
print("ncde: {} recieve msg from node: {}".format(
self.ID, self.inbox.get_sender_of_active_packet().ID)

self.broadcast(msg, [root_id, self.inbox.get_sender_of_active_packet().ID]);
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public class Cnode extends BaseNode {

public Cnode() {

}

@verride
public void handleMessages(Inbox inbox) {
if (this.isDifferFromAllNeighbors(this.ID) == false) {
if ((Math.random() <= @.5) == true) {
int newColor = this.getRandom(1l, CustomGlobal.delta + 1);
if (this.isDifferFromAllNeighbors(newColor)) {
this.ID = newColor;
}

}

public boolean isDifferFromAllNeighbors(int currColor) {
ArraylList<BaseNode> neighbors = this.getNeighbors();
ArraylList<Integer> colors = new Arraylist<>();
for (BaseNode node : neighbors) {
colors.add(node.ID);
¥

return colors.contains(currColor) ? false : true;
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class CustomNode (Node) :
graph_delta = 0
colors_mapping = {}

def _ init__ (self):
Node._ init_ (self)
self.graph delta = 0
self.colors_mapping = {}

def handle_messages(self):
if self.is_different_from neighbors(self.get_color()) is False:
if random.random() <= 0.5:
new_color = random.randint(l, self.graph delta + 1)
if self.is_different_from neighbors(new_color):
self.color = self.colors_mapping[new_color]

def get_neighbors(self):
neighbors_array = []
for neighbor in s=lf.edges:
neighbors_array.append(neighbor.end node_id)
return neighbors_array

def is_different_from neighbors(self, color):
neighbors_array = self.get_neighbors():
get_color_from nodes = lambda neighbor: RunTimeEngine.getInstance().get_node_by_id(neighbor).get_color()
neighbors_colors_map = map(get_color_from nodes, neighbors_array)
colors = list(neighbors_colors_map)
if color in colors:
return False;
return True;

def generate_colors(self):
for i in range(self.graph_delta + 5):
r = lambda: random.randint(0, 255)
self.colors_mapping[i] = '#%02X%02X%02X' $ (r(), r(), x())

Python simulator 2 Random Vertex Coloring Dn"7x win'm 37 2I'R
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@staticmethod
@use_threads
def execute_nodes(nodes): def collect_active_threads(threads):
for node in nodes: for thread in threads:
node.handle_messages() thread.join()

def get_threads_num(collection):
threads_num = int (NUMBER OF THREADS)
if threads_num > len(collection):
threads_num = len(collection)
return threads_num

def use_threads(func):
def inner(*args, kwargs) :
threads_list = []
collection = args[0]
chunks = list(split_to_chunks(collection, int(len(collection) / get_threads_num(collection))))
for chunk in chunks:
thread = Thread(targst=£func, args=(chunk,))
threads_list.append (thread)
thread.start()
collect_active_threads(threads_list)
return inner

,DIINONN HY N Y52 IRIPIV PEPN M RuntimeEngine nipbnna 925 1K NRY »95
.Downnn NN handle_messages X290 DX NXINY DTPTPN Y5 Yy N¥IW execute_nodes N1 I PN
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threads N 99012 YN XN NMIRY PSP NN YapnY use_threads Ny n threads N YN TNSO MWYNRIN INPNON
Vapw

17P1n2) 9NN thread »1 Dy H¥apna X1 AR Y5V chunks 99015 PHY 12yY MN¥IAV collection N NN NPONN EPNN
.(nodes N Y5 NN collection N M

MK 09NN Ty thread 018 chunk 55 5y ,09w9 threads HY¥ TIvH DN PN 1910 INKD
,collect_active_threads mypnan nNX 09¥90 NN ,0NYIWI NX MO nodes NN PHNY 795 2121>0 DD NOW 1IN DY
ND INWN DOV TY INDN TWNY XD OWNIN thread N 7521 join NYNan TNN Y5 May threads H¥ 7avn NHapn 1 7O8PNI
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