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EIFEEERA T

X #i Java #l Python RENEFin, FARRENRSEEERLEREZ, ETNAGEN. (G4
WA LRIEERZFEMIES) o UTRAIRERNEONTRIZT, BERGENTmZEORER
FEREMER, BEETRMER, BEURELZGENZEONE

HIE _EF
KUt RZMLE A, B85 Person 1 Knows #5%5, REANIRE e IBESUEENER S 2.

Schemaig{E
LT 2EEREE. AIZRE. 612 schema. SANEIEMNEKERFR.

# HETE SR E SRR
JiuyuanGraphClient gClient = JiuyuanGraph.newClient("127.0.0.1:9901");

# B social_network B, WIREFE, FIREXHFIE

Graph graph= gClient.create_graph("social_network", if_not_exists = true);

# BIERATFE Person
Result ret = graph.create_label("Person");

# BIEIOAFE Knows
Result ret = graph.create_edge("Knows");

# M csv XIS AN Person #iE

Result ret = graph.load_vertices("/data/vertex/person.csv", "Person");

# M csv XHEFAN Knows #IE
Result ret = graph.load_edges("/data/edge/knows.csv", "Knows");

RXEAEI

UTREAXEREBNAI, Eifid I 18 Person SMFFE—EE, RS EHIEEILE
FENEES BRIRA AGE RAZIFNEITES, FTENTE SQLHEE Cypher iIBERK#1TEM,
Cypher Eifj& & OpenCypher B9t

BEFEIZ: https://age.apache.org/age-manual/master/clauses/match.html

DataSet result = graph.interactive(""MATCH(a:Person {id: "1"})-[b:Knows]->


https://age.apache.org/age-manual/master/clauses/match.html

(c:Person) RETURN c;");

mtreEs

UTREEEHUERRI A, @ Graph #iRHY project 757%, HME— 1 FEEIREFERLZH
EEAEF L E M,

project 777 F M Graph 3R BT ERFE S MemoryGraph 1R, BUZIFERIGEHL
FHHER, TEZEOWT:

MemoryGraph mGraph = graph.project(filters, addresses, partition_num);
DataSet result = mGraph.execute(plugin_name, parameters);

Hop filters RIEEHMENM RUARE S MRS IES M4, BASENT:

class Filter {
vlabels: Vector<String>,
vfilters: Vector<String>,
elabels: Vector<String>,
efilters: Vector<String>,

I

te5h, project EOPEFEIEE B LHRITRIFAMAE (FILIEZD) , MY BREINHRIE
17, AEREEESITTRENTHREE.

UTR—MERBAMEWRORNERERA:

MemoryGraph mGraph = graph.project(Filter {["Person"], ["Person.age > 30"],
["Knows"], [""]1}, ["127.0.0.1:9001"], 32);

# BITHRMHCH—EREENR, HHEEER
DataSet result = mGraph.execute("l-step-neighbors", {"id": "1"});

# BITHRHCHERRER, HiEERER
DataSet result = mGraph.execute("SSSP", {"id": "1"});

# SHBXNFE
Result ret = mGraph.drop();



EEEFERONTE
MBEBANREXAEWLEREALENX, MBI EASEEGHLEIIREREIRESHIR
I, WFEEMES, FEET Rust IBESRASRIGEHUEINRRIED, RENNHNEIREIR, X7
TESHES, FEET CHIES ARSI HINSIENED, FENNADITESSEMR,.
ATHERFPNER, ARAFELXFTZ M REGNERSONES, BRYUERRARER.
NREXFFHHEHNAT EZHEENR, BAFEBITRS NKRNRE e HEEE SRR 2B R#
S H¥o

ENESHEFEREESL
EF Rust 53, BRARENEEZEOULESERED, RTUSRSHREALTES,
TEU—MERN—ESBEA:

MATCH (n:Person {id: $personId })-[r:KNOWS]-(friend)
RETURN

friend.id AS personld,

friend.firstName AS firstName,

friend.lastName AS lastName,

r.creationDate AS friendshipCreationDate
ORDER BY

friendshipCreationDate DESC,

toInteger (personld) ASC

3R Cypher Zifjr] LU L FEHIZERREBER, HPZEOET:
e MemoHJfEA

o BILES NI RAENREFRIEREEFER

o self.memo().resume, JCEEHE, METHESEETLER

o FhEROMNGER

o self.get_vertex_idx, IREXHFITNRERRRPANF RS
o selfwith_edges, FKEIEETNRAIPIAER

o BEEONER
o self.spawn_to, BKEEFISNNINRFIENS R ERITEEES



pub struct Result {
person_id: u64,
person_first_name: String,
person_last_name: String,

friendship_creation_date: i64,

impl PartialOrd for Result {
fn partial_cmp(&self, other: &Self) -> Option<std::cmp::0rdering> {
Some (self.cmp(other))

impl Ord for Result {
fn cmp(&self, other: &Self) -> std::cmp::0rdering {
match self
.friendship_creation_date

.cmp(&other.friendship_creation_date)

std::cmp::0Ordering: :Equal => {}
ord => return ord.reverse(),

}

self.person_id.cmp(&other.person_id)

struct Memo {
results: Vec<Result>,

responder: Responder,

}
impl Memo {
pub fn new(responder: Responder) -> Self {
Self {
results: Vec::new(),
responder,
}
}
}

impl Extend<Option<Result>> for Memo {
fn extend<T: Intolterator<Item = Option<Result>>>(&mut self, {iter: T) {
self.results
.extend(iter.into_iter().filter_map(|elem| elem));



impl Drop for Memo {
fn drop(&mut self) {
self.results.sort_unstable();
self.responder

.ok(serde_json::to_string(&self.results).unwrap());

#[procedure]

fn one_step(personld: u64) {
let query_uniq_id = self.alloc_uniqg_id();
let responder = self.responder.take();
self.memo()

.put(query_uniq_id, Weighted::new(Memo: :new(responder)));

let ts = self.get_read_ts();
let start = self.get_vertex_idx(Person::TYPE_ID, personId).unwrap();
Core(&self, ts, start, query_uniqg_id);
self.memo()
.resume: :<Weighted<Memo>, _>(query_uniq_id, (Default::default(),
None));

}

fn Core(cx: &Context, ts: Timestamp, start: usize, query_uniq_id: UniqId) {

let func = |edges: EdgesIter| {

edges
.map(|e| {
let knows = unsafe { knows::convert(e.data) };
(xe.dest_partition, *e.dest_idx, knows.creationDate)
1)

.collect::<Vec<_>>()
+s
let out_edges = cx.with_edges(ts, Person::TYPE_ID, start,
knows: : SRC_EDGELIST_IDX, func);
let in_edges = cx.with_edges(ts, Person::TYPE_ID, start,
knows: :DST_EDGELIST_IDX, func);

let memo: Rc<Weighted<Memo>> = cx.memo().get(query_uniq_id).unwrap();
for (dest_partition, dest_id, creation_date) in

out_edges.into_iter().chain(in_edges.into_iter())

cx.spawn_to(
FindFriends(
ts,
creation_date,
dest_-d,
cx.local_id(),



query_uniqg_1id,
memo.weight.clone(),
)5

dest_partition,

)5

#[remote]

fn FindFriends(
ts: Timestamp,
creation_date: 64,
id: usize,
master_partition: usize,
query_uniq_id: Uniqld,
weight: Weight,

) |
let person: Vertex<Person> = self.get_vertex(ts, id).unwrap();
self.spawn_to(
FillResult(
Some (Result {
person_id: person.id,
person_first_name: self.get_string(&person.firstName),
person_last_name: self.get_string(&person.lastName),
friendship_creation_date: creation_date,
1)
query_uniq_id,
weight,
) s
master_partition,
)5
}
#[remote]

fn FillResult(res: Option<Result>, query_uniq_id: UniqId, weight: Weight) {
self.memo()

.resume: :<Weighted<Memo>, _>(query_uniq_id, (weight, res));

IESEGECEEH N
BEF CH+iEF, FEEREERTNERLENS, FTEHREOENERE, 252:
e init_func

o FIBIFRA T IATSHIERER

- signal func



o i P RME TR AR A R BB
e slot_func
o B—RPCEEIESHRE
e update_func
o WLEEMERERAIIM=REHERE

tbsh, FRERABFEREORRIBUFEINSBMIL (get_out_degree_by vid,
get_out_edge_by_wd) , LIXIAA process_vertices #l process_edges JiH# 1T mFAAIME, Heb
Yﬂ‘ﬁﬂ’\]%ﬁ@%ﬁiiﬁ#uﬁﬁﬁ’\]?ﬂ#"‘ﬂ& F—RERPEREE. S—RERERERIEATIMARK
S, WHHNAEBEEIEEERE. HEFR., HELE. ARPEFAXEEONATE T RAINAR
K, REZRRRGHIRMEIS Y RO RS S8BT,

folly::coro::Task<void> PageRankCore(

Distributed_Executor<VertexWeight, EdgeWeight, VertexValue>x executor) {

double d = 0.85;

/] SIEVIALERER, WEPNEBRENTIRH#ITIRK

auto init_func =

[1(IntID 1id,
Distributed_Executor<VertexWeight, EdgeWeight, VertexValue>*

executor) -> IntID {

executor->vertex_value_in_[lid] = 1; // BEBRERPHIASELENL
executor->vertex_value_out_[1lid] = 0; // FT—RERMEIRENO
// REIBFFEMRNEHAIHE (BFAITHFRARNITRKOHE)

return executor->graph_handler_->get_out_degree_by_vid(lid);

s

/] RiXim4 R H SRR L
/] BAN—TEHMEid5—EEbuffer
auto signal_func =
[1(IntID 1lid, std::vector<std::vector<MessageUnitWithIntId<double>>>&
message_buffer,
Distributed_Executor<VertexWeight, EdgeWeight, VertexValue>x*
executor) {
/] FIREZRRIHE
auto degree = executor->graph_handler_->get_out_degree_by_vid(lid);
// REUZ=EHEIE Rank B
double message = executor->vertex_value_in_[1lid];
if (degree > 0) {
message /= degree; // HEIRankERRUEH A LFIET B
}
// FREXEEIT RBPRA Hia
auto edges = executor->graph_handler_->get_out_edge_by_vid(lid);
for (auto& e : edges) {
/] FBNBEINRAZHER



executor->emit_with_int_id(e.get_dst(), message,

message_buffer);

}
s

/] W IRAL IR BRI %L
/] FEAN—DEH LI dEEREINERE

auto slot_func =

[&] (IntID lid, double message,
Distributed_Executor<VertexWeight, EdgeWeight, VertexValue>*

executor) -> IntID {

executor->vertex_value_out_[1lid] += message; // ¥ HEEEMZ

vertex_value_out_ Lt

s

return 1;

/] BRERREEHRGTHEREHINRRanK{E

auto update_func =

[d] (IntID lid,
Distributed_Executor<VertexWeight, EdgeWeight, VertexValue>=*

executor) -> IntID {

// vertex_value_in_ = vertex_value_in_ * (1-d) + d * vertex_value_out_
executor->vertex_value_in_[lid] = 1 - d;
executor->vertex_value_in_[1lid] += d * executor-

>vertex_value_out_[1lid];

}s

executor->vertex_value_out_[1lid] = 0; // & vertex_value_out_ E|EEHN 0
// BREISNENHE, BT itESeeBRERKN

return executor->graph_handler_->get_out_degree_by_vid(lid);

using InitFuncType = decltype(init_func);

using SignalFuncType = decltype(signal_func);

using SlotFuncType = decltype(slot_func);

using UpdateFuncType = decltype(update_func);

IntID total_active_edges, active_edges;
/] FERARFREIMRENBERS, AEER process_verticesEVIRTBTNR
// FIREEH T RAEEKIOE

executor->active_in_->fill();

active_edges = co_await executor->process_vertices<IntID, InitFuncType>

(std::move(init_func),

executor->active_in_);
/] EEERINSHEANET S EFARHNFABINRSE
executor->active_vertices_ = executor->owned_vertices_;
for (int dter = 0; iter < 20; tdter++) {

// B¥EBfERERIANE



if (executor->node_num_ == 1) {
total_active_edges = active_edges;
} else {
total_active_edges = co_await executor->my_rpc_-

>co_synchronize(active_edges);

}

// JAMprocess_edgesEiTBARHLER
executor->active_vertices_ = co_await executor->process_edges<
double, IntID, SignalFuncType, SlotFuncType>
(std::move(signal_func), std::move(slot_func),
executor->active_in_, total_active_edges);

/| BHRARRERHARITARRERGERLHRE
active_edges = co_await executor->process_vertices<IntID,
UpdateFuncType>(
std: :move (update_func), executor->active_in_);

}

co_return;
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