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General-purpose

Transferable task solver
Task-agnostic NLP task solver  GpPr-3/4. ChatGPT. Claude

5 Scaling language models
TaSl.{ Spemﬁc task feature learner ELMO. BERT. GPT-12 Prompt based completion
solvmg helper Word2vec (NPLM), NLPS Context-aware representations  Solve various real-world tasks
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ChatGLM/2/3
ChatGLM Base&Chat 6B 1T/1.4

LLaMA/2
LLaMA Base&Chat 7B/13B/33B/658B 17/2T

. Baichuan/2
Baichuan Base&Chat 7B/13B 1.2T/1.4T 4k

Qwen/1.5

Base&Chat 7B/14B/72B 2.2T/3T 8k/32k

Qwen

BLOOM BLOOM 1B/7B/176B-MT 1.5T 2k

Aquila Aquila/2 Base/Chat  7B/34B 2k

InternLM/2
InternLM Base/Chat/Code 7B/20B

Mixtral Base&Chat 8x7B

Yi Base&Chat 6B/9B/34B

DeepSeek Base&Chat 1.3B/7B/33B/67B
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[spot] person [asso] work for [text]
Steve became CEO of Apple in 1997.

[spot] start-position ... [asso] employee ...[text]
Steve became CEO of Apple in 1997.

[spot] person [spot] organization [spot] time [text]
Steve became CEO of Apple in 1997. |

Structural Schema Instructor
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SSI + Text — SEL i ((person: Steve :
(work for: Apple)))

((start position: became
(employee: Steve)
(employer: Apple) ..
(organization: Apple))

. ((person: Steve)
- (organization: Apple)
(time: 1997)))

Structured Extraction Language

Figure 3: The overall framework of UIE.
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New Modules

Search Relevant Knowledge
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Relevant

Information
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Prompt or o . .
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Query Context . ) -
o l ] [ _

[ Related Document Chunks

Generated New Patterns

Text 5 .
Response P Retrieve )&y ( Decide
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terank Filter ProA Compression

Retrieve ~ ~ Read Retrieve

. Retrieve " Search =7 =
Prompt —_— P ~ - — Retrieve Generate )
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. 7 Read Read Predict (" Critici
4 ) Query B ———, l Prompt LLM Prompt LLM \ ) Rea riticiz
£ . = RRR ITER f-RA
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Enhanced
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Seonied el ol Naive RAG Advanced RAG Modular RAG
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A 3 i ing-window;Abstract-
Chunk Optimization ing;Metadata Filtering[Liu, 2023]

Better Semantic Representation . iy TAS ilﬁlg QE = .
r ic e ! PROMPTAGATORDai et al., 2022] ; BGE[BAAI, 2023; RAG *‘.‘L? =] .

Fine-tuning Embedding Model LLM-Embedder[Zhang et al, 2023a]

Query2Doc[Wang et al,, 2023d]; RRR[Ma et al,, 2023a]; /_\ . \ \
Query Rewrite/Clarification L L PG PR T 1 . *ﬂ? RAG E%Lﬁ ! d-_ﬁ\*ﬁ?%éﬁ (15'.];1[]
Retriever (§4) Align Queries and documents e LT :

Embedding Transformation SANTA[Li et al., 2023b]

PKG[Luo et al, 2023]; RECOMP [Xu et al, 2023];

Dense Passage Retrieval, DPR) \\—1
Plugin Adapter TokenFiltering[Berchansky et al, 2023]

Align Retriever and LLM e sl A \,
. - AAR[Yu et al., 2023); REPLUG(Shi et al,, 2023] ; K a4 *& |:|:| TAS
LLM Super\nsed Tra'“mg Atlas[lzacard et al, 2022] ; UPRISE[Cheng et al., 2023a] %WJTE Eg j*ég ?EJE *‘—‘Ll ~ EU E‘LE
PRCA[Yang et al, 2023a]; RECOMP [Xu et al, 2023] ;

Information Compression Filter-Ranker[Ma et al, 2023] =] N 4
Post-retrieval with Frozen LLM E-§ H M ()

Rerank Reranker[Brigger,2023]; QLM[Zhuang et al.,, 2023]

S R e General Optimization Process Self-Mem[Cheng et al, 2023b] 2 . J:—Fj ]\ilﬁj::% *E ﬂ ﬁﬂy* ﬁ ? EU E ’\J j*él EF| E /\J

ng Contrastive Learning SUGRE[Kang et al., 2023]; SANTA[LI et al,, 2023b]

Retrleval—Augmented RETRO [Borgeaud et al,, 2022]; Atlas [Izacard et al., yAY ) b VAN > — E' > .
Generation 2022]; REALM [Arora et al,, 2023]; Toolformer [Schick % , TJ-/E:\_ it (=) E 1 t
Pre-training et al., 2023]; COG [Vaze et al, 2021]; RAVEN[Huang et Ea—
al,, 2023]; RETRO++ [Wang et al., 2023b];

[InstructRetroWang et al, 2023a] —FI%)\EU —F_-/If—% °

DPR [Karpukhin et al., 2020] ; UPRISE[Cheng et al.,
2023a]; FiD[Izacard and Grave, 2020]; RA-DIT[Lin et al.,

Al tati St Fine-tuni 2023); Self-RAG[Asai et al., 2023); SUGRE[Kang et al.,
SIS Jne-Turng 2023]; SANTA[LI et al, 2023b]; REPLUG[Shi et al., 3 IJQE 0 LLMQ:l:A tA A)\ D /\
2023]; AAR[Yu et al, 2023] o = i . cam. /R 048 W EN

KNN-LM[Khandelwal et al, 2019]; DSP[Khattab et al,

2022]; KAR[Purwar and Sundar, 2023); PRCA[Yang et N = —
Inference al, 2023a]; IRCOT[Trivedi et al,, 2022]; GenRead[Yu et EU E’\J | F Q r QE liz/él{%ESZ % ggg _:_, §2 ZIS o

al., 2022); ICRALM[Ram et al., 2023]

Unstructured Data 20231, COGvaze stal, 2020 4. hEERTE: WFERNENT, e

Fabula[Ranade and Joshi, 2023]; SUGRE[Kang et al,
Augmentation Method(§6) Augmentation Data Structured Data 2023]; KnowledgedGPTKnowledgedGPT[Wang et al.,

SAERTEIAREIRISORL B LSRR, o

Self-Mem[Cheng et al,, 2023b]; DSP[Khattab et al.,
LLM Generated Content 2022]; RECITE[Sun et al., 2022]; GenRead[Yu et al.,

2022]; SKRSKR[Wang et al, 2023f] I\ ~ X 5'6 ]:2 * K == &
J ' RiEgERFS *
RAG [Lewis et al., 2020]; UPRISE[Cheng et al., 2023a]; 5 % |:| LEE*DEEU H:II - L :'= EE Ei (=] % |
: PKG[Luo et al., 2023]; LLM-R[Wang et al, 2023c) ; *
Once Retrieval Atlas [lzacard et al, 2022]; Replug[Shi et al, 2023];

RECITE[Sun et al., 2022) { ’E?ﬂ %gg?ﬁalj H:II ' %}ﬁ%ﬁ\ilﬁjfﬂo

Generator (§5)

DSP[Khattab et al, 2022] ; Re and Sample[Ren et al.,

Augmentation Process Iterative Retrieval 2023) ; REALM[Arora et al, 2023] ; ITER-Gen[Shao et
al, 2023] ; ITRG[Feng et al., 2023]

- ; Flare[Jiang et al, 2023]; Self-RAGIAsai et al, 2023];
Adaptive Retrieval Raven[Huang et al, 2023]
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Figure 1: LLMs have been extensively explored for
generative IE. These studies encompass various learning
paradigms, diverse LLLM architectures, and specialized
frameworks designed for a single subtask, as well as
universal frameworks capable of addressing multiple

subtasks simultaneously.
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Typ ng HGET (Yuan et al., 2022), CASENT (Feng et al., 2023)

- o ergte) o a B T=iE A
(Yan et al., 2021), TEMPGEN (Huang et al., 2021), (Cui et al., 2021), (Xia et al., 2023b) (Cai et al., 2023 1 o Named Entlty Recog nltlon ° EEX)FIULJFj'{,Eéﬁ'ﬁgI:I -
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Clasmﬁcatlon QAA4RE (Zhang et al., 2023b), LLMaAA (Zhang et al., 2023c), SLM+LLM (Ma et al., 2023c),

GPT-RE (Wan et al., 2023), STAR (Ma et al., 2023b), AugURE (Wang et al., 2023a) 2. Re|ati0n EXtI‘aCtion : %%%ﬁﬂ%g g{.-\ﬁ-..—-\ }‘Lﬁp\]
Tnplet ,—{TEMPGEN (Huang et al., 2021)
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Event Argument PAIE (Ma et al., 2022), GTEE-DYNPREF (Liu et al., 2022), (Cai and O’Connor, 2023), 3. Event Extraction: |ET_|@$D§%«’§§§E g AEhES,
Extraction Extraction (Huang et al., 2022), GL (Pang et al., 2023), STAR (Ma et al., 2023b), Code4Struct (Wang et al., 2023d),
(§3.3) PGAD (Luo and Xu, 2023), SLM+LLM (Ma et al., 2023c), QGA-EE (Lu et al., 2023) \E
Detection& BART-Gen (Li et al., 2021a), Text2Event (Lu et al., 2021), ClarET (Zhou et al., 2022b),
Argument GTEE-DYNPREF (Liu et al., 2022), SLM+LLM (Ma et al., 2023c), GL (Pang et al., 2023), H H H . A i N1V AZ
Extraction STAR (Ma et al., 2023b), (Cai and O’Connor, 2023), (Hsu et al., 2021) 4' U nlversal Informatlon EXtraCtlon ° yu = *)L" J'L ©
. e . . /
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Eriraoton - - - BN EE—EEK .
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