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OpenStaxCnx: Biology

https://www.dnalc.org/resources/3d/: 3-D animation library, interactive tutorial
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(Doctor-patient discourse in the digital age)
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(Cellular processes)
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(Introduction to artificial intelligence)
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(Bio-medical databases)
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(Programing in changing environments)
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(Data warehouses and clinical business intelligence)
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Dimensional Modelling, 3" Edition, John Wiley and Sons, 2013

Madsen L. B., Healthcare Business Intelligence: A guide to empowering
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(Machine learning)
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1. Russel S. J., Norvig P., Artificial Intelligence: A Modern Approach, 3™ Edition,

Prentice Hall, 20
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2. James G., Witten D., Hastie T. and Tibshirani R., An Introduction to Statistical
Learning (with Applications in R), 7" Edition, Springer, 2017
3. Goodfellow I., Bengio Y., Courville A., Deep learning, MIT Press, 2016

(https://www.deeplearningbook.org/, https://github.com/janishar/mit-deep-

learning-book-pdf)

4. Zaki M., Wagner M. Jr., Data Mining and Analysis: Fundamental Concepts and
Algorithms, Cambridge University Press, 2014
5. Zhang A., Lipton Z. C., Li M., Smola A. J., Dive into Deep Learning, An online
book, (https://www.d?2l.ai)
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(Information retrieval and data mining)
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,P2P information retrieval and MapReduce :ninnsnn 231 omiy:
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portfolio retrieval

1. Manning C. D., Raghavan P. and Schutze H., Introduction to Information

Retrieval, Cambridge University Press, 2008

1

2-3

4-6

8-9

10-11

12-13
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2. Tan P. N., Steinbach M. and Kumar V., Introduction to Data Mining, 2" Edition,

Addison-Wesley, 2006
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1. Ricci F., Rokach L. and Shapira B., Recommender systems handbook, Berlin,

Germany, Springer, 2015
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(Visualization of bio-medical data)
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1. Van Der Aalst W., Process Mining : Data Science in Action, 2" Edition, Springer,
2016

NINAN NINN NI'An 7w TV

R (open source: https://www.r-project.org/)

RStudio server (open source: https://www.rstudio.com/)

Python - Anaconda (open source: https://www.anaconda.com/)

ProM6 — Process Mining (open source: http://www.promtools.org/doku.php)

rObM=
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https://www.anaconda.com/
http://www.promtools.org/doku.php
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(Seminar in healthcare informatics)
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(Big bio-medical data)
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17902 1 719 "I'xoIN (Big Data)
NN IRNP 'R NIV'Y ATIANN AWNNAN NITIO! 2
"72jm T2y ,Partitioning
aTIANI
217901 22 1o D1IN] 'TON] YIN'Y1 0DMANN 3

112 ,NITNY ,NIFRY 07N
Two-phase ,n"11an n7'w)

commit
NaIN AR 'R CAP vown 4
3190021 2 7o HDFS, Map/Reduce, 5
Relational Operators with
Map/Reduce
419012 7o :Hadoop 7w nnvoroipx 6
Big Table, Pig, Hive
NaIN AR 'R Lambda naiopuox 7

HBase (Columnar DB) -1and
Stream solutions (Actor
Model)
Storm -1 Kafka
NAIN IXNP 'K NN N0 L[y A1IvNn NITIO! 8
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TIVI NN'WD D2IM] “Ton ,NN'WD
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. Pouria A., Lang, T., van Loggerenberg F., Big Data in Healthcare: Extracting
Knowledge from Point-of-Care Machines, Springer International Publishing, 2017
. Elmasri R. and Navathe S., Fundamentals of Database Systems, 7" Edition,
Addison-Wesley, 2015

. Rajaraman A., Ullman J. D., Mining of Massive Datasets, 2" Edition, Cambridge
Press, 2014, available online: http://infolab.stanford.edu/~ullman/mmds/book.pdf

. Harrison G., Next Generation Databases: NoSQLand Big Data, Apress, 2015
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(Introduction to natural language processing)
17w Mt "7 axnn oY

™ 3 ww w'w 3 11 w"wa onipgn gi'n

YT N'IDI1ITAR MDA NT'AY 0T NIYAT

Y'Y ((2A"1'1 1Mo 1A TIYY) onipa Ao

YIn'yn Nyann nirvyni NrodiRn niraod poly (NLP) n'wav now T2y ninn ;0N 'Run
D'NYI] NOdN ONIPN .N'WIIR N9WAI MIYPNA NNIYZN NIRNIY NIN'Yn YIXY Davnnl
D'VOPLA 7NN ,0IY NNIEAN D'VORV NN NI AT NN |0 ,NLP -0 ninna omTpnn
NIAIZITINN 082N D'RYIN |IT 0PN .NI'MNAN NINWIA N'YWI NN 0701 DYNND0I D' YN
Topic ) vopu nimna xwn 0T ;(Name Entity Recognition) NER - niw' i nimn?
NTNY 'win'y ;NN 171011 A7RT DY ,N'W7 Niwa np'oanol vann niva ;(Modeling
NIV'WI NI7DYR wpn K77 o'nnanon oiTeT ,(HMM) onoin aipan *21m ;NLP -2 napn
YI7'N ;0"Y'R DATIVIE D01 12D A17R'T NIDYN ;NIdA DIAN ;0IRDY 07T NNAwn K77

.Tivi (Opinion & Sentiment Analysis) n'voj7un wan yTn

01N NINVnN

NI'YIIR NISYA 717N 7w nindYmn nx 1Dne .1

DIAAN? TYI 0DNnon anon - NLP -1 vopu nina ninna nim'wn jNN91 'wyn yT wid1? .2
nanN

NLP -0 ninna o"o'oan omnMia7xnl NipdLun X ow' 7 1Y .3

NIYA7 NINY'R NIV'WI NDNA 1710101 217X T DY, N'WY7 NIYA L, N7'0IN01 1 ANN Niv4a ' an? .4
N1IDN DIANY? NI'VO'VLO

NLP -n ninna nadn na'm nipaovu owr'2i1on? .5

N2 727N2 D'0ITIVON 7Y NMXY ATIAYE NIFZ0IN9 NIRXINN 2011F 01N (01N N1an
.(Python nswa n"nidn)

N2 DT 072 [I'¥A AIWNA [Aan NNX 7D 77wn ,01TIVOA NIAIN
nnoon n1'M - 60%

(Python nowa n*nidn) na a7 n - 40%
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N'VO'VLO-N'LNNN NYWAL KIQN ;NIY7]1 WAL KIQN

;WAL NOW 21T ,NdIVN NIR'IDL 2-3

Gensim ,NLTK :Python -7 nirui1a%n n1dNn ni'an oy nindn

NIZDWYKI |I'NT NdIYN7 D'NNANOoN DT — VOV N'™MD 4

VOPL 7Y 1aNNI NN AN 5

D'"IN1'7-217 D'7TINI 'VODIVO AI'N 6

N'WaL NOY TAWA TN '7TIn 7

n'wav nov Tia'wa NER nnmiax 8

AIZRT NIdWYNE AT TIAY 9

NMII9NIX ,NLV7NN ,NI?'D 'Y TIAW 10

NN DN 11

N'VaL0 NOY NNy 12

N'Yaou NOY TIAwa "ninpion X7" nivw 13
NN

1. Lane H., Hapke H., Howard C., Natural Language Processing in Action:
Understanding, Analyzing, and Generating Text with Python, 15t Edition, Manning
Publications, 2019

2. Dagan |., Roth D., Sammons M., Massimo Zanzotto F., Recognizing Textual
Entailment: Models and Applications, Morgan & Claypool Publishers, 2013

3. Jurafsky D., Martin J. H., Norvig P., Russell S., Speech and Language Processing,
2nd Edition, Pearson, 2014

4. Manning C. and Schutze H., Foundations of Statistical Natural Language
Processing, MIT Press, 2000

07N NN'M97 1N02 DOONNY D'1DTY DINKN Nn'w .5



https://www.amazon.com/-/he/s/ref=dp_byline_sr_ebooks_1?ie=UTF8&field-author=Daniel+Jurafsky&text=Daniel+Jurafsky&sort=relevancerank&search-alias=digital-text
https://www.amazon.com/-/he/James-H-Martin/e/B001IR1QG6/ref=dp_byline_cont_ebooks_2
https://www.amazon.com/-/he/s/ref=dp_byline_sr_ebooks_3?ie=UTF8&field-author=Peter+Norvig&text=Peter+Norvig&sort=relevancerank&search-alias=digital-text
https://www.amazon.com/-/he/s/ref=dp_byline_sr_ebooks_4?ie=UTF8&field-author=Stuart+Russell&text=Stuart+Russell&sort=relevancerank&search-alias=digital-text
http://www.cs.colorado.edu/%7Emartin/slp.html
http://nlp.stanford.edu/fsnlp/
http://nlp.stanford.edu/fsnlp/
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(Deep learning applications in medical imaging)
[Fan M "T Ay mn oY

™ 3 ww w'w 3 11 w"wa onipgn gi'n

NN NTN7 :0Tp NIYAT

Y'Y ((2A"1'1 1Mo 1A TIYY) onipa Ao

p'nARR — (Computer Vision) nawnimn n*R1Y NITIX Y [NN2 710V 01170 (017N 'R
NTN? NITIX Y0 (NNt L, (NI NIIMN 7y waTa ,NIRmnN) 09XIT 01N NN17 DTvimn
N'TNQ DI'D D'R¥YNIN ,0IN'R-NINWA 'ooian D'Tenn o'nnx — (Deep Learning) npzimy
NIN'TN "MINNA NI'YYA NN97 NN7¥N2 D'UNwn DN NN 2 - DNIND (112N DTYYNNEZRAN

JNI9ON

:01Ipn NINUN

(Deep Learning) njimy nTn'21 (Computer Vision) nawnimn n"*x12 7o' awin ndn .1

NIN'T MIY"? ARy nTN7 DINNA NI NNTERAN NIV'YWA 7w 'wyni '0IRN Vi) 1fpn .2
INIDN

DNMIAZXN NIX M0 NINAY TXD TN Y12 IN,D0'Y7TMn oy ATavn 1*70n v 22001 oiwe .3

N'I¥IN NN'YNN NNLVNY D'RNNN

TensorFlow -1 OpenCV nimoo 7y niooann Jin ,Python now niyxnxa tn2an niwe

'XI9IN NIN'TN DINNA NAK 1IN NI'Y2 oY DITTIMNN

SN

NTAY T¥7 ,(D"7'AN21 NIKNAITA NIA7IYA) NIFZ0IN9 NIRXINN 2011 01IPN 01N N1an
minN2a Ni'va 7y (AnN%) 100aN' 01z 0'7'aNNI1 NIKAAITA N2 '2'aaN2a 0'VITIVON 7w N'MXY
JNI9TN NN

INDYN DT ONIPA [I'¥N AWM [AN NNX 7D 77wn ,02TIVON NIAIN
DI'o LP'NY - 60%

NIRXINN NNA0NA TN71N WNINN DX DW™7 ' 1D N1 70N 1727 0'0ITIVON - N2 *720N - 40%
Jr¥ 721 pTar 71m 9 'nnon github -2 pnix Ny 1wpant 0NN
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ninosLo NYI ynwv
Szeliski: chs. 1,3 DN07'9 ,NIINN — NN N'X17 XN 1
D'VIR'TI
Szeliski: ch. 4 TIN'YN: MDA DRI DYOX77 D'MNMIAX 2

NI'OX NNNANN LMY NITIR RN

Szeliski: ch. 14 D'VIN'TIA 7W NNIAIVO'N — D'OPAIN 'IN'T 3
SVM anoni (HOG)

Zhang: ch. 6 CNN — a7 ninwn 4

(3}

Zhang: ch. 7 — N¥I71021p NINWA 7Y NIVRLVDIX
AlexNet, VGGNet, ResNet

Zhang: ch. 13 (transfer learning) y1 n775n 6
Zhang: ch. 12 NIDINI NNIN — NIPIMY NINYAY 7
Zhang: ch. 8 RNN, LSTM — (recurrent) nintin ninwn 8
Zhang: ch. 16 GAN — nnann nimwn 7w 02'vN1 07 TIN 9
Zhang: ch. 13 (detection and segmentation) ni7'a1 'Iin't 10
NPy NT'NY NIYYNXa
Zhang: ch. 13 NI'RIOY NNIAN 7w Agmy nTmn%? = 1113
Fu, Levin-Schwartz, Lin,
Zhang
NN
1. Szeliski R., Computer Vision: Algorithms and Applications, Springer, 2011

2. Zhang A,, Lipton Z. C., Li M., Smola A. J., Dive into Deep Learning, An online
book, (https://www.d2l.ai)

3. FuG. S, Levin-Schwartz Y., Lin Q. H., Zhang D., Machine learning for medical
imaging, Journal of Healthcare Engineering., 2019

:NaNNY?
1. Goodfellow I., Bengio Y., Courville A., Deep learning, MIT Press, 2016
(https://www.deeplearningbook.org/, https://github.com/janishar/mit-deep-
learning-book-pdf)



https://www.d2l.ai/
https://www.deeplearningbook.org/
https://www.deeplearningbook.org/
https://www.deeplearningbook.org/
https://github.com/janishar/mit-deep-learning-book-pdf
https://github.com/janishar/mit-deep-learning-book-pdf
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(Data communication and information security)
781N 0'01 1" :nxInn DY

™4 727N v'y 2 + wy'w 'y 3 1101 w'wa onipgn qi'n
NINYN NI2A01 NIDN 0T NIYAT

720N + v (2A"1'1 1Mo 110 V1Y) olipa Ao

NIDdWA D'¥I9IN D7I7IVN9NNA N¥ZNAI BINVI'RN 7Y NIIVZVDINA PIOY' ONIFN 0TIFN 'RYI
D'TTINNN 12 [9IXA1 D'AYNN NMIYPN NINYI N1 DAY DY [IT 01PN .NWIN 7w Ny
1> m> .(link layer) "wpn nadwa n'7o1 (application layer) niwn n1dwa 7nn ,n78 D"wjp DY

7R NI9'PN 1190 NIAN NIV'Y MITAZ'NI NINWA 7V NIXIDI NOPNN NIV'Y 1IRO* 011N

:01Ipan NINUN

D'AYNN MIYPN NINWY DINNA TIO! 'AWIN NNdN

D'AYNN NINWI N71Y9] D'XI9IN DNNNRAZRNI NIV'WN NIAN

D'™7V19 DN 1AW [DIXNI D'XI9] D'717101ND N2 ,VINVIRN 7Y NIIVFZVDIRN N1AN
0UINVI'RNI NINYI NNVANA TIO' "AYINI NINRY NNdN

rwio

227N2 D'0ITIVON 7Y NMXY NTIAVI DY7'AN ,NIF701N9 NIRXINN 21 oMl 0NN N1an
kel

N2V T 072 [I'¥A AIWNA [Aan NNX 7D 77wn ,01TIVOA NIAIN
nnd>on N1'na - 80%

na “mn - 20%
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NXwin ynv

D'71710N91 NIV ;NNTEN 1

HTTP, :owio1 n'21710n9 ;ninon :(application layer) niwn niow 2-3
DNS

nNMKN N1 0'vmx ,UDP Yi710no :(transport layer) nniaynn niow 4-6
TCP Tahoe 71710109 ,n1aynn nadwa

7w N forwarding, routing :(network layer) nwnn nadw 7-8
BGP ,»1 i aimna ,OSPF ,RIP ,distance vector :aimn

170 72V NINIX Ny 1Nt Lframes :n'ron n2dwNI N N2DW 9
D'YINYN DT TYDI 0MI'K ,NIYIAD ,N'7270 NNTAN :NNLAX 10
NYIN N2OWA NINIANNDI NI9YN 1
N'¥'798N N2OWIA NIMIANNDI NI9'YPN 12
NVPR INIT NNVIX 13

NN

1. Kurose J. F., Ross K. W., Computer Networking: A Top-Down Approach, 7t
Edition, Pearson, 2016

2. Tanenbaum A. S., Wetherall D. J., Computer Networks, 5" Edition, Prentice
Hall, 2010

3. Comer D. E., Internetworking with TCP/IP Volume One, 6" Edition, Pearson,
2013

4. TCP/IP Tutorial and Technical Overview, IBM Redbooks, 2006, Available at:
http://www.redbooks.ibm.com/redbooks/pdfs/qg243376.pdf

5. Stallings W., Network Security Essentials — Application and Standards, 5"
Edition, Pearson, 2013

6. Stallings W., Brown L., Computer Security: Principles and Practice, 2" Edition,
Pearson, 2011
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(Cloud computing)
MIAT 'OI' N XN DY
™ 2.5, 7200 ¢"w 1 +yw 'y 2 11101 w'wa onipgn gi'n

- YT NNVANI 0YIN1 MIYPN ,DYRI9-I PNY 1IN ,NINYA NIA02 NIDN DT NIYAT
2apna

727N + v (21 11'o ,7'a0 YY) onizn alo

N7 NNWOXRN NNMS T 72 T -0 1y DX N1'W 21wnn 7T 2y 21NN (01N 'RYI
,Amazon AWS .(SaaS) nin'ws n1dINI DMIR DY N790XA D TZN NNON NI'VOINI
[y 'mN'w nipoon nivon nirmwni Google Apps ,IBM Bluemix ,Microsoft's Azure
NI7Y2 NN 22 7V DNIYT 097 DN TWRI DIIAKRI 3TN NINAN NN NNANY DWONNAN
21V9N NIV DYI NIMYN YD NYRWNl N7V NIX X77 DTN DNoN NIYN NNXIY
S1pnnn 771 MT02 Nnovye

AYINN NHNNN TX? — PNY 2N TI'WI[IONK NIN'WNY NWa7 TXD D'0ITIVON ITAY' AT 01I72
AN T¥D ,NIN'D NIYAL NIFAIZIDL0 NN'N2Y DY7IR'Y 7'WONT D'UITIVON ITAT 'OIIR'NNI
V2 D'NN'Y N7 ,0'90 [1ANN Y 'MN'Y? punnnn?i NIFMYN DIMN7 ,[INN9 NIVZVDIX
JMND NI7NN 7101 I M2 DTN NIIX 7101 L,'RIDN 'OIN

077N Y 0N

[1I2IX7 0'7TIN N0 ;YT YT ,01IN1A 71907 DAYIN |I'OX ID'RYIN DIT' [IWRIN 7702 X
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