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O MIT OCW: Foundations of Computational and Systems
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O Ben Langmead’s Teaching Materials
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Python for bioinformatics, Sebastian Bassi, CRC Press

SFiHERG LS, [E] Masatoshi Nei, Sudhir Kumar, &2

B iRt

Wit E R, [X] ANE-THig, BlEH R

LHEYEEE [E)PEBKE & H 8RBAHR, WEITIHR

%%ﬁ%’%%"—ﬁﬂ]ﬁﬁ%éﬂ?‘, [3E] MR-, kZETl
£

£WEERE (B , BRiE &%, BEDMR

Fleg¥>), BAEiE &, 2016, FEXRFEL M

AEES], [X] RER HESHEF, ARMBESHRM

Beginning Perl for bioinformatics, James Tisdall, O'Reilly

Bioinformatics, 2025, HUST




W_EiRfE (1)

O %Y ERE: Fie5RHE (2025)
& FP: S, T|E, EHEKE

@ https://www.coursera.org/learn/sheng-wu-xin-xi-xue

AN AES AAE B

coursera { B v \ BRI 42 @ EEEa IEe ER

R > W% > Health » Health Informatics
»
. - »
\'@ ﬂt i3 ,}‘ 4’?
PEKING UNIVERSITY

Em{*....\-?- Sie5h %

8O 1507 - cecaom 0. B 14

mmitH -
F Feb 10 FHA BEhFES

20,574 AB2iEA
E57E coursera Hhoe FREEE

1451 4.8 % 25 B TSRk SRiEATR

A\ TR S EENS, (189 18 ) SEsNeT | HitsE EITEHEHE




W_EiRfE (2) %

O [2025kw )] LB ZE S RIIRTE

@ https://www.bilibili.com/video/BV1YsqSYS8EiIW
[2025hR] Z=REFNBFIRINIRRR! BENBFT, REFI, mEMEHE... v

Introducotion of
Machine / Deep Learning

Hung-yi Lee ZZ7A %%




W_EiREE (3) %

\ LY
0 REEHERFES) (2024)
@ https://www.bilibili.com/video/BV1Bg421A74G
(BEPR!) 20242 RFH [REXNRFT] #i2! HHREG Machine ... v

e Lilibii

Stanford

ONLINE MaChine Learning
DeeplLearning.Al EEE*{L%E#E (EPKHE)

Welcome!
FREFIRES




W_EiRfE (4) g

O Keras®E = SRR B REFE

@ https://www.bilibili.com/video/BV1gE411R7jd

Keras;ifREEF=IAN| 153k

Wim: BB

R EE BN O O @ 8 4




RSME I &

EIEIEIEIEIEI

I I R

A R HREE H higft

b | [ﬁ] WiRim-BER , WERERAL M

{5 kgt

HFY: BEESHNELEESE, BEE EAY, BRTI

ALEREESE, EBR,

I:_%1l=| #—*L‘l«a %izll

Ztrmz, FEREME, PEST R
SAREERE, BEEH,

kR At

RS, %] Bier

EaRlES, [X] RFAR-N-BEH, DEARDMRA
SRIES, [X] BEATEHET- SATHMER, ARERERAL R
HaMER, D8 7R F, PEDMRE

F-REMR, LBRHREE LR

Bioinformatics, 2025, HUST




DeepSeek: B4EEHETE

\ Bioinformatics, 2025, HUST




DeepSeek
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DeepSeek EREHIE
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Z3DeepSeek-R1

O ollamarun deepseek-rl:1.5b
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[ A computer program is said to learn from
experience E with respect to some class of tasks T
and performance measure P, if its performance at
tasks in T, as measured by P, improves with
experience E.

——Tom Mitchell, 1997
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€ aims to build interpretable Al systems that can solve problems
or draw conclusions from what they are told (i.e. facts and
observations) and already know (i.e. models, common sense
and knowledge) under certain constraints

& ZIEHEIE ., HRERHEE

From Machine Learning to Machine Reasoning

Leon Bottou

A plausible definition of "reasoning" could be "algebraically manipulating previously acquired knowledge in order to answer a new question". This definition covers first-
order logical inference or probabilistic inference. It also includes much simpler manipulations commonly used to build large learning systems. For instance, we can build
an optical character recognition system by first training a character segmenter, an isolated character recognizer, and a language model, using appropriate labeled

training sets. Adequately concatenating these modules and fine tuning the resulting system can be viewed as an algebraic operation in a space of models. The resulting
model answers a new question, that is, converting the image of a text page into a computer readable text.

This observation suggests a conceptual continuity between algebraically rich inference systems, such as logical or probabilistic inference, and simple manipulations,
such as the mere concatenation of trainable learning systems. Therefore, instead of trying to bridge the gap between machine learning systems and sophisticated "all-
purpose” inference mechanisms, we can instead algebraically enrich the set of manipulations applicable to training systems, and build reasoning capabilities from the
ground up.
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MBS vs. ¥ E5HEIE

Machine learning

“RE B R R R R

Machine learning can process large
volumes of data and capture the
hidden patterns needed to
effectively predict outcomes. It
tackles a pre-determined problem,
with clear inputs and expected
outputs.

Machine reasoning

“FIRRMAAREIRFR S
Machine reasoning can be seen as
an attempt to implement abstract
thinking as a computational system
and apply human-like common
sense to analyze and translate vast
knowledge and learned network
data into clear explainable insights.
It does that by providing more
contextual knowledge, concepts,
and rules by which systems can
obey, and from which they can start
creating a model of the world
around them.

https://www.ericsson.com/en/blog/2022/4/differences-between-machine-learning-
machine-reasoning



3 Input prompt: Solve the quadratic equation: x2-5x +6 =0

@ Solve the quadratic equation x*2 -5x+ 6 =0

As a text-based AI, I am unable to directly solve quadratic equations. However, I can
guide you on how to solve it using various methods. One common method is factoring.
Let’s try factoring the given quadratic equation x"2 - 5x + 6 = 0:

1. Factor the left side of the equation: (x - 2)(x - 3)
2. Set each factor equal to zero and solve for x:
-X-2=0=>x=2
-x-3=0=>x=3

So, the solutions to the quadratic equation x*2 -5x+6=0arex=2and x = 3.
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The encoder-decoder structure of the Transformer architecture
Taken from “Attention Is All You Need®
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m

=

[ A Theory of Unsupervised Learning

Unsupervised learning can be better
understood through the lens of
compression, with stronger compressors
finding more shared structure in data, just
like unsupervised learning finds structure in

unlabeled data
4aENE 88 (Compression for Al)

n

Good compressors can become good
predictors
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DeepSeek-V2: 24

> MLAFIDeepSeekMoEZR{S

([OO00 - - 0000) () Routed Expert |

! i

! I

I i ’ \

Transformer Block <L T | Output Hidden h; & [:] Shared Expert |
__________________ 1 ? —_— |
! 4.€b 1 o |
' 4 ® I

] W 3 || & l Ii\,rr {

Feed-Forward Network |: I
vl oo i

[ = I

i

1

RMSNorm Router | dhdld Top-k; i

1

I

I

g

1
Cached During Inference

Attention

S Output Hidden u, [OOOO OOOO]
f

|

RMSNorm J

h [ Multi-Head Attention

1
I
I
I
I
I
1
I
I
1
I
1
1
I
1 T
I =
I
1
I
I
1
I
I
1
I
I
1
I
I

Wl K8
apply  apply
RoPE RoPE

OO ~O0)1atent ¢? Latent /¥ [§D - S
(lexzele) | ©9 -89

I

I

I

I

I

) )

( I I
I ]

~ i {la5:; af:]} 000 [[kﬁi:kf]}l 000 |l
4‘% I
L 1 1 concatenate concatenate [
| I

I I

1 i Vei I

| I

| I

| I

I I

I I

| I

I I

I I

| I

| I
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DeepSeek-V2 g

O BE&EZ (Mixture of Experts, MOE) &5 {85!
& LB ER “aI1EE
& “18MNEZR, BRINTIE, 17TMNMTHER”
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Figure 3 | Simplified illustration of Multi-Head Attention (MHA), Grouped-Query Atten-
tion (GQA), Multi-Query Attention (MQA), and Multi-head Latent Attention (MLA). Through
jointly compressing the keys and values into a latent vector, MLA significantly reduces the KV
cache during inference.
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DeepSeek-V3
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Figure 3 | lllustration of our Multi-Token Prediction (MTP) implementation. We keep the
complete causal chain for the prediction of each token at each depth.

. 2024.12.27, DeepSeek-V3 Technical Report




DeepSeek-V3 g

[ DeepSeek-V3
$ 278.8/5FH800 GPU#BT

& FIg: 148F{LERE. ZH{LAtoken, 266.4
3 GPUHL B

& K ETXH R’: 11.9AGPUHLET
& FillZk: BEHE & mUEES, 5TFGPULES

Training Costs ‘ Pre-Training Context Extension Post-Training ‘ Total
in H800 GPU Hours 2664K 119K 5K 2788K
in USD $5.328M $0.238M $0.01M $5.576M

Table 1 | Training costs of DeepSeek-V3, assuming the rental price of H800 is $2 per GPU hour.
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Figure 1 | Benchmark performance of DeepSeek-V3 and its counterparts.



BILFE I B (From DeepSeek)
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DeepSeek-R1: R SIFIHRRE g

[ DeepSeek-R1-Zero
& KAEEE=EY, NERARKEERE (SFT)
[ DeepSeek-R1
& XFROpenAl o 1RYIEIREEY
& ERUEIZAMAT LR KEBLERSNS B HIE
# Group Relative Policy Optimizationi@{LE S FiR B
Y kil
# ETQwen and Llama, MDeepSeek-R17%1H#
® 1.5B, 7B, 8B, 14B, 32B, 70B

2025.1.22, DeepSeek-R1: Incentivizing Reasoning Capability
in LLMs via Reinforcement Learning




GRPO vs. PPO

> PPO : BB AEFIMHERERAIMNSS (EZR(K )
> GRPO : {lz3 B IEMEIRERIMNS (BEFES )
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PPO f,«”"- .ff{ Model ] ‘:] o o | "
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q .
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GRPO T Raas Frozen
5 Reference - ' r A Maodels
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[ i Policy 05 ," Reward s | | Ciroup L | A,
i 4 ] Model —— Model — "'; Computation|

T Ag

Figure 4 | Demonstration of PPO and our GRPO. GRPO foregoes the value-ipoedes, istead
estimating the baseline from group scores, significantly reducing training resources.
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Can you tell me the function of the
fruit fly protein "Dop1R1 (Dopamine
1-like receptor 1, isoform E)"? Is
the protein "Dop1R1" involved in
regulating sleep?

Yes, the protein Dop1R1 is involved é

in regulating sleep. Dop1R1 is a
type of dopamine receptor that is
found in the brain of the fruit fly. It
has been shown to play a role in
several different behaviors,
including circadian rhythms and
sleep.  Overall, DopiR1 is a
protein that plays an important role
in the brain of fruit flies, and iis
function is closely tied to the
regulation of sleep and circadian
rhythms.

mre11 (meiotic recombination 11): Validated to be involved in re?ulating sleep, social
activity and locomotor activity. Mre11 plays a key role in DNA double strand break repair
that is important for the regulation of gene expression....

Dop1R1 (Dopamine 1-like receptor 1): Dopamine 1-like receptor 1 (Dop1R1) is
r?ceptor for dopamine. It is required in the mushroom body as a receptor regulating
sleep

Based on your knowledge, please reason regulation relationship between mre 11
(meiotic recombination 11) and Dop1R1 (Dopamine 1-like receptor 1). Please tell me
the chain of thought to reason the regulation relationship between mre11 (meiotic
recombination 11%] and Dop1R1 (Dopamine 1-like receptor 1)?

Based on the information provided, we can reason that Mre11 and Dop1R1 are é
connected through the dopaminergic signaling pathway, which is involved in the
regulation of sleep. Mre11 plays a key role in DNA double strand break repair, which is
important for the regulation of gene expression. Knocking down Mre11 reduces the
expression of essential sleep-related genes involved in the dopaminergic signaling
pathway, including Hk, Shal, Shab, and Ih. On the other hand, Dop1R1 is a receptor for
dopamine, which is a neurotransmitter that regulates sleep. Dop1R1 is required in the
mushroom body as a receptor regulating sleep. Therefore, we can reason that Mre11

may regulate the expression of Dop1R1 indirectly through the dopaminergic signaling
pathway, which is important for the regulation of sleep.

Bioinformatics, 2025, HUST
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