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l 01 Overview

* We run an inductive KGRL method, InGram, on Google Colab.

« We use FB-100 in this exercise

 Part #1: Inspecting a relation graph

« We will create a relation graph

« We choose a relation and inspect which relations have high affinity scores and which
relations have low affinity scores with the chosen relation

 Part #2: Reproduce the results of InGram
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l 02 Accessing the Exercise Material

« Method #1: Use the homepage of our Tutorial
1. Access https://bdi-lab.github.io/keykgrl_iswc2025/
« 2. Click “Schedule” at the right side of the bar on the top

« 3. Click “[Exercise1]Hands-on Practice of Inductive KGRL” in the table

Key Facets in Modern Knowledge Graph Representation Learning
(KeyKGRL)

Time Slot Tutorial Time Program
9:00-9:10 Opening & Introduction to Knowledge Graphs
9:10-9:45 [Lecture 1] KG Embedding with Multimodal Data

9:00 - 9:40
9:45-10:20 [Lecture 2] Inductive Reasoning on KGs

. . 10:20-10:40 I[Exercise 1] Hands-on Practice of Inductive KG RLI
« Method #2: Direct Link
e O ° I re C I n 10:40-11:10 Break Time

» https://colab.research.google.com/drive/1abG03
056pbuQAOWzfal FNhOhWEyelgQW?usp=sharing
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l 02 Environment Setup

« We use a GPU in this exercise

* Runtime -> Change runtime type -> click a GPU in hardware accelerator -> save

« We use previous runtime version

* Runtime -> Change runtime type -> Runtime version -> 2025.07

cO £ KeyKGRL_Exercisel: Hands-on Practice of an Inductive KGRL Method.ipynb ¥ &

Change runtime type
File Edit View Insert Runtime Tools He\p]

Q Commands ~ + Code + Tex! Runall Ctrl+F9 Runtime type

— Run before Ctrl+F8 h

= Python 3 -
Run the focused cell Ctrl+Enter

a Setup .
Run selection Ctrl+Shift+Enter

<> o e Run cell and below Ctrl+F10 Hardware accelerator @

Environment Se

plp install numoy=:

o] plp install pythont CPU T4 GPU
pip install tadm== O

D pip install tor d.pytorch.org/whl/cull3
pip install scipy=
pip install matolo O vse-1TPU

Requirement a

)

Change runtime type}

Looking in indexes: Manage sessions Jeulld
ERROR: Could not fif th==1.12.T+cu113 (from versions: 1.13.0, 1.13.1, 2,0.0, 2.0.1, 2.1.0,
ERROR: No matching ¢ View resources

Fequirement al ready

Want access to premium GPUs? Purchase additional compute units

Runtime version ®

Requirenent a om scipy==1.9.3) (1.23.4)
Requirenent &
Fiequi renent & (from matplotli 2)
-
Requirenent a om matplot! ib 2025.07
Requirenent a (Fran natol 2) (4.53.0)
Fiequi renent & s [from matolot]ib==35.2) (1.4,8) | | |

Cancel
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l 02 Environment Setup

» 1. Run the first cell, and wait until it finishes running " ==

WARNING: The following packages were previously imported in this runtime:
: . I ” [numpy]
» Ignore the warning and click “Cancel §

You must restart the runtime in order to use newly installed versions.

Restarting will lose all runtime state, including local variables.

Cancel Restart session

e 2. Restart the session after the cell is finished

cO & KeyKGRL_Exercisel: Hands-on Practice of an Inductive KGRL Method.ipynb ¥ &

File Edit View Insert Runtime Tools Help)

Q Commands + Code + Tex

Run all Ctrl+F9
Run before Ctrl+F8
b # Environment Setup
b ° .H! e ',, Run the focused cell Ctrl+Enter
lpip install numpy=:
@ ‘oio install pythont  pgun selection Ctrl+Shift+Enter .
Ipio install tadne= Restart session
<> lpip install torch=: Run cell and below Ctrl+F10  d.pytorch.org/whl/cull3

install scipy=i
o lpip install matplo

o . . .
Interrupt execution culemi Are you sure you want to restart the runtime? Runtime state including all local
S EROR: pine deoen CtrleM .t a1l the packazes that ar variables will be lost.
O scikit-image 2 h ncompatible
scikit-image 0.25.2 Restart session and run all ncompatible.
cvxpy |.6.7 liret tible

tsfresh 0.2

squ  Disconnect and delete runtime
9

scipy 1.9.3 whic

xarray-ei compatible

. . Cancel
sarray=einstats 0.9 cpanoe runtime type ncompatible.

axlib 0.5.1 require is incompatible

axlib 0.5.1 requirs h is incompatible

pymc 5.25.1 require: Manage sessions h is incompatible

stumpy 1.13.0 requit is incompatible

plotnine 0.14.5 reqq View resources which is incompatible

mizani 0.13.5 reauil . el ich is incompatible
mbalanced-learn 0, Viewruntime logs moy 1.23.4 which is incompal
rotre-yoermve=seipy 1.9.3 which is incompat

mbalanced-learn 0. loro-regurres—sorpyerr=rrrom
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l 02 Environment Setup

cO & KeyKGRL_Exercisel: Hands-on Practice of an Inductive KGRL Method.ipynb ¥ &

File Edit View Insert Runtime Tools Help

Q  Commands + Code + Text > Runall «

« 3. Open the table of contents in the left side bar

<> [ 1 # Environment Setup
'pip install numpy==1.23. 4
[C] Ipip install python-igraph==0.10 2
'pip install todm==4.64.1
[} Ipip install torch==1.12 1+cull3 —extra-index-url https://download.pytarch.ora/whl/culi3

lpip install scipy==1.9.3
pip install matplotlib==3.6.2

* 4. Run all cells in the section “Setup”

‘= Table of contents O X i= Table of contents 0O X

v Setiir,
[@Q | setup O [@Q | setup i

I Run cells in sectionl

<> Inspecting a Relation Graph <> Inspecting a Relation Graph
- R_elat\'ons that have t_he . Relations that have the Collapse
hlghgstflowest affinity scores with O highest/lowest affinity scores with
relation ‘ .y relation
D /media_common/netflix_genre/titles D "/media_common/netflix_genre/titl
Exercise: choose a relation and find Exercise: choose a relation and find  Delete cells
the relations that have the the relations that have the
highest/lowest affinity scores highest/lowest affinity scores ‘ = nouuTre
o Fequire
isualizi o l Requi
Visualizing €s(i.g) values learned by Visualizing Y values learned by e
InGram s(3.4) Reguire
InGram Reaquire
) Looking
Reproducing Test Results of InGram Reproducing Test Results of InGram ERROR:

KAIST Big Data Intelligence Lab

BIG DATAINTELLIGENCE



03 Inspecting a Relation Graph

» We create a relation graph using the provided code
[ 1 # Create a Relation Graph
test_relation_triplets = generate_relation_triplets(test . msg_triplets, test num_ent, test.num_rel, configs| num_bin']}

First, we analyze the relation “/media_common/netflix_genre/titles”

« Examine which relations have high affinity scores and which relations have low scores

[ 1 target_id = test.rel2id['/media_common/netf!lix genre/titles']

print("===========Rel|ations that have the highest affinity scores with #"/media common/netflix genre/titlesff'==========="")
for r1,r2,s12 in test_relation_triplets:
it r1 == target_id and sl2 == 0

print(test.id2rel[r2%test num_rell+ ("_inv" if r2>=test.num_rel else ""))

[ ] print("===========Relations that have the lowest affinity scores with #"/media common/netflix genre/titlesh"===========")
for r1,r2,s12 in test_relation_triplets:
if r1 == target_id and s12 == configs['num_bin']-1:

print{test.id2rel[r2%test num_rell+ ("_inv" if re»=test.num_rel else ""))
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l 03 Inspecting a Relation Graph

===========Fe|at ions that have the highest affinity scores with "/media_common/netflix_genre/titles" " ===========
/media_common/netflix_genre/titles

Jfilm/film/release_date_s. /film/film_regional_release_date/film_release_distribution_medium_inv
Jim/filmfother _crew. /film/film_crew_gig/film_crew_role_inv

Afiim/t i Imfgenre_iny

===========FRe |at ions that have the lowest affinity scores with "/media_common/netf!|ix_genre/titles ===========
/sports/sports_team_location/teams

/location/statistical _region/religions./location/religion_percentage/religion
/base/aareas/schema/administrative_area/administrative_parent

/location/statistical _region/places_exported_to./location/imports_and_exports/exported_to
Jmilitary/military_combatant/military_conflicts. /military/military_combatant_group/combatants
Jlocation/country/capital

Jolympics/olympic_participating_country/athletes. /olvmpics/olympic_athlete_affiliation/olympics
/location/country/form_of_government
/base/aareas/schema/administrative_area/administrative_area_type
/people/person/places | ived. /people/place |ived/location_inv
/people/person/spouse_s . /people/marriage/locat ion_of _ceremony_inv
/base/culturalevent/event/entity_involved_inv
/location/statistical_region/religions./location/religion_percentage/religion_inv
/base/aareas/schema/administrative_area/administrative_parent_inv
/people/ethnicity/geographic_distribution_inv

Jlocation/statistical _region/places exported to./location/imports_and exports/exported to inwv
/military/military_combatant/military_conflicts./military/military_combatant_group/combatants_inv
/base/biblioness/bibs_location/country_inv
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l 03 Exercise: Analyze a Relation

* Next, choose a relation you would like to analyze

 The full list of relations can be obtained by running the following cell

[ 1 ## List of relations

for rel_name in test.idZ2rel:
print{rel_name)
print{rel_name+"_inv")
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l 03 Exercise: Analyze a Relation

» Set target_rel as the relation you have chosen

[ 1 ##f Choose a relation
target_rel = ""

#target_rel = "/media_common/netflix_genre/titles_inv"

* Observe the relations that have high/low affinity scores with the chosen relation

[ 1 print(f"===========Felations that hawve the highest affinity scores with W' {target_rel}#f"===========")

if "_inv'"l= target_rel[-4:]:

target_id = test.rel2id[target_rel]
else:

target_id = test.rel2id[target_rel [:—4]]+test num_rel
for r1,r2,s12 in test_relation_triplets:

it r1 == target_id and sl2 == 0

print(test.id2rel [r2%test . num_rell+ ("_inv" if r2>=test.num_rel else ""))

[ 1 print{f'=s==========Relations that have the lowest affinity scores with #" {target_rel}#" ===========")
for r1,r2,s12 in test_relation_triplets:
if r1 == target_id and s12 == configs[ ' num_bin'l-1:

print{test id2rel [r2%test num_rell+ (" inv" if r2>=test . num_rel else ""))
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l 03 Reproducing the Results of InGram

» Finally, we reproduce MR, MRR, Hit@10, and Hit@1 values of InGram on the test
set of FB-100 = o

msg = torch.tensor(test.msg_triplets) cuda()

sup = torch.tensor(test.sup_triplets).cuda()

relation_triplets = torch.tensor(test_relation_triplets).cuda()

test_init_emb_ent = torch.load(f"ckpt/best/{data_name} /best .ckpt") ["inf_emb_ent"”
test_init_emb_rel = torch.load(f"ckpt/best/{data_name} /best.ckpt") ["inf_emb_rel"”

emb_ent, emb_rel = my_mode|(test_init_emb_ent, test_init_emb_rel, msg, relation_triplets)

head_ranks = []
tail_ranks = []

ranks = []

for triplet in tadm(sup):
riptet = riplet rsaueezeldin = 0 100% | NNNNNNEEEE| 2329/2329 [00:02<00:00, 790.70it/s]
head_corrupt = triplet.repeat(test.num_ent, 1) ========| P========

head_corrupt[:,0] = torch.arange(end = test.num_ent)

ME: 171.5

head_scores = my_model .score(emb_ent, emb_rel, head_corrupt)
head_filters = test.filter_dict[('_", int(triplet[0,1] item()), int(triplet[0,2] item()))] MRR 0223
head_rank = get_rank(triplet, head_scores, head_filters, target = 0} Hl t8@1 0: O . 3?1

Hits@1: 0.146

tail_corrupt = triplet.repeat(test. num_ent, 1)
tail_corrupt[:,2] = torch.arange(end = test.num_ent)

tail_scores = my_model .score(emb_ent, emb_rel, tall_corrupt)
tail_filters = test.filter dict[(int(triplet[0,0].item()), int(triplet[0,1].itemn(}}, *_")]
tall_rank = get_rank(triplet, tail_scores, tail_filters, target = 2)

ranks.append(head_rank)
head_ranks .append(head_rank)
ranks.append(tail_rank)
tail_ranks .append(tail_rank)

print("#n =
mr, mrr, hit10, hit3, hitl = get_metrics(ranks)
print(f"MR: {mr:. 1f}")

print(f"MRR: {mrr:.3f}")

print(f"Hits@10: {hit10:.3f}")

print(f"Hits@1: {hitl: 3f}")
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