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NOTES
Do not open the pages before the signal to start the examination is given.
This is the Question Booklet consisting of 8 pages including this front cover.
After the examination starts, check that all pages are in order and notify
proctors immediately if missing pages or unclear printings are found.
There are 5 questions. Choose and answer 3 questions in total.
Carefully read the notes on the front cover of the Answer Sheets, too.
Use one answer sheet for each question. You may use the reverse side of
the sheet, but if you do, be sure to indicate it clearly by writing “See reverse
side” at the end of the front side.
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EEZES (Number) 1

(1)AND 77—k, OR#4%— k. NOT 7 — FDOBEIBRREZLUTIZRT,

The graphical representation of AND, OR and NOT gates is shown below.
AND OR NOT

AT i AN i AT Hh
Input :D_ Output Input Output Input —Do— Output
NLIBDT—FDHEFEST, UTD (a) 85XV (b) TEHLNHEREZEEE

L (ENLZERE L), ELLDEEEL, BRPDT— FREREATEDET D,
Using only these 3 types of gates, construct a circuit as described in (a) below, and

another circuit as described in (b) below. Both circuits can include at most 5 gates.

(@) AAN2EY hNE—2 xx, THYRIGT HHA y AR 1DEY THAHEE,
The circuit which takes a 2-bit pattern x;x, as the input and which outputs 1 bit y
according to the input-output correspondence in Table 1.

X1 X |y
0 010
o 1 |1
1 0|0
17 1 11
51 Table1

(b) ABMIEY b\E—2 xixx3 THYRIET HHEN y BNR2DEY THLHEE,
The circuit which takes a 3-bit pattern x;x,x; as the input and which outputs 1 bit y
according to the input-output correspondence in Table 2.

X1 X2 X3 |Y
0 0 0O
0O 0 110
o 1 0 1
o 1 1 |1
1 0 010
1 0 1 |1
1 1 010
1 1 1 |1
= 2 Table2
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(2) NEUTIZEKBIF—ETEFEICE ST, UTIZERT @ OAvE—T% “IDEA”
ERRFETAHACENTEDELIIC, ThERKIZ @ DA ytE—T% “ADDED” & fEd
T5IENTEDHLSIZ. A, D, ‘B, T OFhEnICTESS5EY DO
—FZEIYHTEK,

Assign a 5-bit code to each of ‘A, ‘D’, ‘E’, and ‘I’ so that the message D below can be
decoded as “IDEA” by Hamming's error correction method and, at the same time, the
message @ below can be decoded as “ADDED” by the same method.

@ 01010 00000 11001 10111
@ 00110 00101 00101 11111 00101
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RE&E S (Number) 2

(1) IRRPL—PORTFLIZT7ZAINEERNT BB, BEUIRRML—U TR
TLNS I 7AINERARATE. HELI—F -PELI—F- Ny IT7HBEDLSIC
ERSASHERBAE L

Explain how logical records, physical records and buffers are utilized when files are
written into and read from a mass storage system.

(2) ARL=—TFTAVIVRATLDA—RILDBRERTHDIRATD1—5ET14R
NYFXIZE2TILFTATSIVINEDLS ITER SN D MERBAE &,

Explain how scheduler and dispatcher of operating system's kernel achieve

multiprogramming.

(3) RILFTOTSIVITIRATLIZENWT, H$H7OEADNEYHTOLNATE
DEIJILLANDBEE LTIV ERTERELEL, EDESITTLUDHIEHEZEBTTE SH.
HBAE &K,

Explain how a process in a multiprogramming system may gain control of a machine if it

can access memory cells outside its allotted area.

(4) RT=)oT&Mah, BEARFIZRELTHRAL L, TOLT, RT—UIHN
Ty ROy OEBFRELGY S HEHETRE,

Explain what "spooling" is through a concrete example. Then, explain why it can prevent
a deadlock from occurring.
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RE&E S (Number) 3

FILT)XLIZEATHUTORVICEZ L.

(1) ZHAFERTILIVALENEDERZHLDVR MIERT 5L E, RADLEELK
FLK 2. BRIFRT7ZITYXLEZEATSHEE, RROLEERHITL DH.

(2) FEHIFNLGEINT7ILIT) ALEBIRMGEINTILIYALEZTNEN 1 DET, #
Lla—RrFZRAVWTERE L. F, ThTAOT7ILT) XLONEEZERE L.

Answer the following questions on algorithms.

(1) What is the maximum number of entries that must be interrogated when applying
the binary search algorithm to a list of N entries? What is the maximum number of
entries that must be interrogated when applying the sequential search algorithm to a
list of N entries?

(2) Give examples of a non-recursive sort algorithm and a recursive sort algorithm.
Write pseudocode for both of the algorithms and discuss their efficiency.
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RIREE S (Number) 4
T—2EEICEATHAUTORWIER &,

(1) RIZSRTZAKREERNT HUTOZDO2OHEIZONT, BFRE &,

(@) EHERAML—OVRTLEERT A,
(b) REKRZE—DEH LTI=A T EILIZIERAT 55,

(2) ZHRKRZEDFHMLHFT HHFUI— FERBE L, FIZAELDZHKRIZERD K
JITHFENS,

AKBVZGLEDH

() RDEEFNZA A VAEIITTRBETHEMTDE, EDLSBEREICTRINZETRE,

33 |21 62 |17
13 |42 |72 |57
94 |11 53 |87

4) RIZBEBFEIZHLTAY FRSA V2 ET—ILRA VA FHEOB/ERERFT 1 —4KTE
fo F1—RFEBATENEREZBMTES,
(a) ZZDF 21—
(b) ZDF21—I2, BHK 34, 55, 29 & 35 £ BRITHEAT B,
©) (b) dFa1—hid., 2ONBEHFHIKRLT 18 #FAT 5,
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Answer the following questions on data structures.
(1) Draw figures for storing the following binary tree in the main memory using the

methods (a) and (b).

(a) using a linked storage system.
(b) using a single contiguous block of memory cells for the entire tree.

(2) Write a pseudo code to print a binary tree in the left-child-first order. For example,
the above tree in (1) will be printed as below.

AKBVZGLEDH

(3) Show how the array below would be arranged in the main memory when stored in
the row major order.

33 |21 |62 17
13 |42 |72 |57
94 |11 53 | 87

(4) Draw a figure of the circular queue with the head and tail pointers under the following
situations. The queue can hold up to 7 entries at most.
(a) Empty queue.
(b) After inserting four entries of 34, 55, 29, and 35 sequentially to the empty
queue.

(c) After removing two entries from the queue in (b) and inserting an entry 18.
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RRE&E S (Number) 5

AEOERICETAUTORWIIEZ L.

(1) NPIEE NP ELHEOEKRE TN TNHRAE &.

(2) RSA AFABIEE A TLOERNLGEZAZHRBAE K. £z, RSA AFHRES X
FLOREMIZDONTERE L.

Q) BEMETERHMEONFICE T L5BATREMBOEREZHBAE &. £, BRTEEM
BDH % 1 DEF, TORRTEEMEZEIHE &

Answer the following questions on the theory of computation.
(1) Explain what NP problems and NP complete problems are.

(2) Explain the basic idea of the RSA public key encryption system. Then, discuss the
security of the RSA public key encryption system.

(3) Explain what unsolvable problems are in the area of theoretical computer science.

Then, give an example of an unsolvable problem and prove its unsolvability.
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Do not open the pages before the signal to start the examination is given.
This is the Question Booklet consisting of 22 pages including this front cover.
After the examination starts, check that all pages are in order and notify
proctors immediately if missing pages or unclear printings are found.
There are 20 questions. Choose and answer 3 questions in total. The
questions you must choose are assigned based on your first-choice
application group. The list of conditions is given on the next page.
Carefully read the notes on the front cover of the Answer Sheets, too.
Use one answer sheet for each question. You may use the reverse side of
the sheet, but if you do, be sure to indicate it clearly by writing “See reverse
side” at the end of the front side.
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F1EERD

EIRGEM

-1, #t-2, #1-3. #t-4, #-5. #1-6.
#t-14. #1-15

T1~T5ho 3 &8

#1-8-9

B1~B4 H'o 3 @@

#£-10. #-11. #-12

D1~D6 Mo 3 &

#t-13a. #-13b

M1~M5 Hvi> 3 &8

Questions to be chosen depending on the first-choice application group

First-choice application group

Questions to answer

SI-1, SI-2, SI-3, Sl-4, SI-5, SI-6,
Sl-14, SI-15

Select three among T1~T5

SI-8-9 Select three among B1~B4
SI-10, SI-11, SI-12 Select three among D1~D6
Sl-13a, SI-13b Select three among M1~M5
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MREZE S (Number): T-1

UTDT—ER—REEBIRTLICET HHRMIZEZ &£
(1) HEIKRERT—IARN—RIHBEICETIUTOEREEET IDLENDHD.
- B pid THRAESH, BMYEE LT name , salary, phone & address #¥#D.

B dep idTHEHANSN, BHE LT dep_name & budget Z35D.
HBEDFH : BYEE LT name & birthday ##D.
BEIFHEBICET 5.
BEREI—ADHEEIZE>TIRT AV SN D.
B (ZOXREROZETHY, —ADELHIZOKRERIZEBLTHWERE) M
Mo TULWNIE, FIRIFLZEIT—EIZEI SIS,
BHAKXFEREZEBLIZL, XEFRIEIFEROBREEELEGELED.

CDT—ER—X[CEATHAUTDERBIZEZ K.

(1-a) TNLDFEHRERMLI-ERREE(T.

(1-b) LEENDERRZAWVWTEBRRAF—IZHETLT, SQLXFEVNTHIET 5
REERE K. L, AREGRYZ<SOHEBERYADZE. L LIYADLEM-
=& HnE, FOEBRIZDOVTIHAR L.

(1-¢) FELI=AF—TDRENDENE SN DONTEHRIAR L.

D BAREBHRIFECHMONTVNSARRKREITHS. UTORMICEZ L.

Root \

13 17 24 30

AN

2% | 3% | 5% | 7 14* 16* 194 20* 22* 24| 27% 29* 33*| 34* 38*| 39*

(2-a) UTD#EREICLEN>TERD B+KRZIERICEHL, HERERD B+KREET.
(i) BEF—DN8THAHLI—FEEATS.
(i) BRF—HD19THSHL3—FZHEIKRT 5.
(i) RWREF—MN20THHL3—FZHIKFT .
(iv) BREF—MN24THASHLI—FZHIRKFT .

(2-b) BARE B+HARDEWZDULNTERAE L.
Q) FS YU a ERICETAUTOREFHRAE L.
kS oHH S a3y, RFMHE (Atomicity), E S M (Consistency), [m Bttt

(Isolation), MtAtE (Durability), ESIRIGER 7 P a—)L, EIERIGERT P 1—)L,
Strict 2PL
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Answer the following questions related to database management systems.

(1) A graduate school database needs to store information about professors as follows.
- Professors: identified by pid, with name, salary , phone and address as attributes.
- Departments: identified by dep_id, with dep_name and budget as attributes.
- Children of professors: with name and birthday as attributes.
- Professors work in departments.
- Each department is managed by a professor.
- A child must be identified uniquely by name when the parent (who is a professor;
assume that only one parent works for the school) is known.

- The school will not maintain the information about a child once the parent leaves the
school.

Answer the following questions related to this database.
(1-a) Draw an ER diagram that captures the aforementioned information.
(1-b) Design relation schemas by using your ER diagram, and then write SQL
statements to create the corresponding relations and capture the constraints as many as
possible. If there are some constraints that could not be captured, explain why.

(1-c) Explain whether your relations schemas need to be refined or not.

(2) B trees and B+ trees are well-known tree indexes. Answer the following questions.

Root \

13 17 24 30

2% | 3| 5% | 7 14* 16* 19% 20*| 22* 24*| 27% 29* 33* 34*| 38*| 39*

(2-a) Update the B+ tree shown above sequentially with the following operations. Draw
the updated B+ trees.
(i Insert a record with search key 8 into the tree.
(i) Delete the record with search key 19.
(iii) Delete the record with search key 20.
(iv) Delete the record with search key 24.

(2-b) Explain the difference between B trees and B+ trees.
(3) Explain the following terms related to transaction management.

Transaction, Atomicity, Consistency, Isolation, Durability, Serializable Schedule,
Recoverable Schedule, Strict 2PL
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ME&E S (Number): T-2
RADTF Ry bD—0 EERMHERICET HLUTOMEICEEY &:

1) UTOMEEHRAL &
(BT ) TBEREE] T4 AL b DRI T51502 & HHH)

2) HIRESDHINAOTURY TV ZHIRL. TNZEANT TEHFESHII
1 & IXRIMERBAE &

3) BEREARY FT—UDHI%E12RL, TAhZAVWT IELFMOMIET &I
MNZERBAE &

4) TEREFR] THEHE) TRRERSH] [2E] ORFBEAVTRAOT7UR Y b
7—Y D RzEHAE &

5) RADTUoRY FI—UDHEERMHRICENT, EQOLSHIHGEIZ TEHEE]
BRI REN, EDESIBRFERIZ THUTY US| 2BIRTRED, HBE L

Answer the following questions on Bayes’ net and probabilistic inference:

(1) Explain the following terms:
"marginal distributions," "posterior probability,” "events," "independence,"
"inference by enumeration."

(2) Describe an example of a Bayes’ net having three nodes, and use it to explain what
a “conditional independence” is.

(3) Describe an example of a decision network, and use it to explain what a “VPI (value
of perfect information)” is.

(4) Explain the merits of Bayes’ net using terms "causality”, "simplification," “joint
probability distribution,” and "learning.”

(5) For probabilistic inference in Bayes’ nets, discuss when we should choose “variable
elimination,” and when we should choose “sampling”.
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M7E& S (Number): T-3
UTOMRE (1) ~ (5) ICEZEE L,

(1) YVIFIzT7HBTOERIZDONT, 94—42—T+—ILETILET v I
TOERETIORMEERZHE LHRAE X,

(2) UMLDA—R5—RXBEIDZENZDWNTHIZAWNTEHRAE L,
(8) 2720 aviRA Y MEIZDWTHZERAWTEHRBAE X,

(4) ATy rERATOTSI VG EFAMN., ATz I THSRITAVUR
BRI A=y OF—T—FERANWTHRBEE X,

(5) #7 2z Y MEMTAYSIUJIZETE TFRYE—T 4 XL [TO20WTHIZE
RUWTEHRAE &,

Answer all the following questions (1)-(5).

(1) About software developing processes, explain the waterfall development model and
the agile development model with their advantages and disadvantages.

(2) Explain the role of the use case diagram in UML with an example.
(3) Explain the function point method with an example.

(4) Explain object-oriented programming with the following keywords, “Object”, “Class”,
“Instance”, and “Message passing”.

(5) Explain polymorphism in object-oriented programming with an example.
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RIRE& 5 (Number): T-4
DPTFORWIZEZ &.

1 ERRBRIZB T2 T VvF VIV AT LADOFHIZHW 535, average precision
(AP) &, #EARFEEIHIRD area under the curve (AUC) & DEIRIZDOWNWT
AR L. £, BEZO LS LERICRELDHIHE L.

2. PageRank DFHAEIZBEWT, JV XL YV T 5HERE 0 & LIZHEIT,
(X722 T) OIHKAD PageRank EPMRE U TR LR WE S 0B M T Z
TOHEEIT L. £72, EOIEHMAD PageRank DR LR WRrERT I L.

3. U FNOE&M2 T3 AT o 7O Z2%1F k.

o THEEA 10

o B TOIHMDEHFENEL W

o ETDHEFMDI T ARV IIREMN 0

o /7 7DER 2HAMORERKDOET DRAMHE) »52

Answer the following questions.

1. Explain the relationship between average precision (AP) and the area under
the curve (AUC) of the precision-recall curve, which are used in the evaluation
of rankings in information retrieval. Also explain why that relationship holds.

2. Show an example of a directed graph where the computation of PageRank with
the random jump probability set to 0 leads to oscillation without convergence
for some (or all) vertices. Also specify the vertices for which the PageRank
computation does not converge.

3. Show an example of an undirected graph satisfying all of the following condi-
tions:
e the number of vertices is 10,
e the closeness centralities of all vertices are equal,
e the clustering coefficients of all vertices are 0, and

e the diameter of the graph (the maximum of the length of the shortest
paths between vertex pairs) is 2.
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ME&E S (Number): T-5
Ea—<oA U7 —RIZTDOVWTUTORWIEZ &,

(1) =—=iLto0a1—4HEY T4 10 REIZLTHIT. FRICHRAE &L,

(2) /= OTHAUREBEMOE6IERZETHIT. MRICHAE &,

(3) A—HEUTABEND6EBEZETHIT. HRAICHAL &,

(4) ——)LtroDaA—HYEYT4« 10 [REIE, /—I2DOTH4A VREDGIER.
1—HEY T HEDGEBDRITHEWIHLIT AEHRLTEZHIT. TLOHD
BH#HAT &L,

Answer the following questions about human interfaces.

(1) Describe Nielsen's 10 Usability Principles and explain them.
(2) Describe Norman's 6 Design Principles and explain them.
(3) Describe 6 Usability Goals and explain them.

(4) Describe similar concepts among Nielsen's 10 Usability Principles, Norman's 6
Design Principles, and 6 Usability Goals and explain the reasons.
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ME&E S (Number): B-1

2011 EFORBAREBRICEVWTRERICE D TEL-RBEE—RFHAXENODBERXSEHK
DFER. REOHFAMEMENBERZHDICEWVEREICRER - L& L=, HIX 2012
F5R16 BN 7 A 27 BIZ, BERDILMOBFMRICEVWTERIRSNEEYHAMZ%
E.BAR (FE. ZDLELGLE) OAE, BRUEDY (FRONIEOYHHR, S3X
BRE). EEREEY (H. Ny L), HEE (AYFX, bR, AERE) D5
DOREFEICOIT. oDtV L-137 (Cs) DREEZRL TS,
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M HR &
H oH HE
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R i

RERPILEORRICE TLEMOHERCED PCs REZ RS RYIRT0
Vb, BRYYRDELLXFIIEEEECLIC ¥Cs REICEELENHD L ETR
T (p<0.05: —fAR{L#RFZE T /L. Murakami et al. 2014 Z % & I1Z4ERL) o

Murakami, M., Ohte, N., Suzuki, T., Ishii, N., Igarashi, Y. and Tanoi, K. (2014) Biological
proliferation of cesium-137 through the detrital food chain in a forest ecosystem in
Japan. Scientific Report 4. 10.1038/srep03599.

(1) RERIIHFZLEBMTH o=, BRLBKRERD PCs REDEVDRERRAZEY
BEOBECBELTHALLGZEL, 6. LEDERIF 2011 £ 3 A 12~15 BHIZ{E
Y. HEShEBSAMEYMER. TORBER TRKGEICK >THRIZKE L L
EAbhTWS,

(2) HREZEDHBMIZH TS 'Cs REDHRIEILH 1000Bg/kg TH Y. *'Cs DILE
ERZHTTOLGOVEBARORELIYELIEN o=, EHED YC OZF—HDEA
DT hIDLAFY (K) EUEEFHEEEZET S, choDEML, EEL
1= Cs NAHRMERBRRANTHRIFSN D AN ZZXALIZDVWTEELLG S,
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(B) HITREN TS, BHEEHD Cs DRENEEN L. £YROHE - HEZ R
L1z ¥Cs DIGEDEFHZEHAL G S,

As a result of the explosion at the Fukushima Daiichi Nuclear Power Plant caused by
the tsunami resulting from the 2011 Great East Japan Earthquake, a large amount of
radioactive substances was emitted and deposited over a wide area, mainly in
Fukushima Prefecture. Figure shows the concentration of caesium-137 ('¥'Cs) for five
functional groups of biological samples collected in a forest in north-central Fukushima
Prefecture between 16 May and 27 July 2012: leaf litters, fresh leaves of trees (oaks
and elms, etc.), detritivores (larvae of beetles and flies, earthworms, etc.), herbivores
(moths, grasshoppers, etc.) and predators (mantes, dragonflies, snakes, etc.).

Ta
_ 100000+
& b
~ -y
=2 .
+:) T :
< 100004 =~ : €
2 ;
© & :
g s
Q 1000 g
o —
[&] '
0 i
© :
" 100- 2

Leaf litter
Fresh leaf-
Detritivore-
Herbivore-

Predator-

Figure Box plot representing '*’Cs concentrations of organisms in each functional
group in a forest in north-central Fukushima Prefecture. Different letters beside each
box indicate significant differences in '¥’Cs concentrations among functional groups
(p<0.05: generalized linear model. Modified from Murakami et al. 2014).

Murakami, M., Ohte, N., Suzuki, T., Ishii, N., Igarashi, Y. and Tanoi, K. (2014) Biological
proliferation of cesium-137 through the detrital food chain in a forest ecosystem in
Japan. Scientific Report 4. 10.1038/srep03599.

(1) The study site was a deciduous broad-leaved forest. Explain the causes of the
difference in '*’Cs concentration between leaf litters and fresh tree leaves, considering
the structure of the plant community. The above-mentioned accident occurred between
12 and 15 March 2011, and the released radioactive substances are thought to have
been deposited on the ground surface by precipitation in the following weeks.
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(2) The median concentration of '*’Cs in the tissue of fresh tree leaves was
approximately 1000 Bq/kg, which was significantly higher than the concentration in
trees where ¥’Cs had not deposited. Inorganic *’Cs is a monovalent cation and
exhibits chemical properties similar to those of potassium ion (K*). Based on the above,
discuss the mechanism by which deposited '*’Cs is retained in forest ecosystems.

(3) Based on the differences in the concentrations of '¥’Cs in the different functional

groups shown in Figure, explain the characteristics of the '*’Cs transfer through
predation and prey by animals.
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MIREES (Number): B-2

() BFEPIYLET HFAREICONT, 3 DEFLRIL, £, ThEhORHIC
DT, BELAEOBRANOMLGIL,

2) UTORIZEWT,. AXDzYTILTYS L, BIETADIHADEBKTOT74
LWEERMITRLEZIO 0 [EEEETY) THY. ERMISVESMEE. SR
[FIELEEIMEZERL TS, MEDEKITEIOEZEWZDOWNT, BRTHEFHADZE
DEENLHLAIL,
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(1) List three buoyancy organs of marine animals. Discuss the features in relation to
density and volume for each organ.

(2) The figure below indicates schematic dive profiles of (A) a Weddell seal and (B) a
green turtle (0 indicates sea surface). Solid lines indicate high activity level, while
dotted lines indicate low activity level. Discuss the difference in diving behavior
between these two species from the perspective of respiratory behavior and the effect
of buoyancy.

A B

0 0
\ ;

Depth
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MIREE S (Number): B-3

HHMBORE - XKEEZHILEDEBREHANET 56, FIATELFEE 3 OF
f. ThoDRAEERMZEZNENHBALGSLY,

List three methods which can be used for the investigation of the species composition
of medium- and large-sized terrestrial mammals in an area, and describe advantages
and disadvantages for each method.

MREE S (Number): B-4
UTORBRWIETEZLEILY,

() T—2DEMRABE L TFELHREZED LS [THENDITHA. BREALE
I

(2) EYMORy—) FIZBIT5, EQ7OAM)—, BOF7OARN)—, 7L F
R)—IZDWWTERBALAZSLY,

Q) BT LD, FELEZDEZAONDRRAICONVTHALGSLY,
(4) NDVI (EFRMEHEAEIER) ORBEARZHALG I,

6) BELEZEOMKEHEDENEHRALLGIL,

Answer all of the following questions.

(1) Explain how the mean and median are used differently as summary statistics for
data.

(2) Explain what positive allometry, negative allometry, and isometry are in biological
scaling.

(3) Explain what rocky-shore denudation is and its possible causes.

(4) Explain the principles and applications of NDVI (Normalized Difference Vegetation
Index).

(5) Explain the difference in shape and function between sun leaves and shade leaves.
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MREZE S (Number): D-1

BRAFZEZXMRELEVRVEEHLBHREEDODEWEFIEZHRBAE £,
Explain the objectives and procedures of risk management and crisis management for

natural disasters.

BZE&ES (Number): D-2

ROFBIBFHAEREIZDOWLNT, UTOBWIEZR K.
Answer the questions on the following mathematical programming problem.
max logx, +alogx,

subject to
2x,+x, <8
X +x,<5
x,20,x,=20

(1) a=1DEE. RBEREZEZTHE,
Solve the problem and show the optimal solution, when a=1.

(2) B (x,%,)=03,2) £G5B DEEERE,
Show the interval of « in which the optimal solution of the problem is

(x,%,)=(3,2).
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MREZE S (Number): D-3

NF—FTyTOUE (RFFELER) ITOVWTEKRNLGERZZ. =ZHIFCHRLLES
lI\O

Discuss the merits and demerits (pros and cons) of hazard maps by giving two or three
concrete examples.

MIREZE S (Number): D-4

84 LS4 UBKE D, COBBICOVTERNLGENES, ZHFTHLLS
LY,

What is timeline disaster management? Discuss this concept by giving two or three
concrete examples.
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EZE&ES (Number): D-5

B, ISO 19107 (Geographic information — Spatial schema: 2003) &I+ B ZER R
F—TEERT N\ Tr—DKEBRRETRT ML Ny —CRTHS. CORIZHE
BT HOLUTOREZFHBALLIL.

(1) Geometric primitive

(2) Topological primitive

(3) Coordinate geometry

This figure shows the UML package diagrams of package dependencies on spatial
schema in ISO 19107 document (Geographic information — Spatial Schema: 2003).
Explain the following items in the figure.

(1) Geometric primitive

(2) Topological primitive

(3) Coordinate geometry

ZEHE F DER TIERT
Not shown due to copyright
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MREZE S (Number): D-6

XEDRHEEBEIZETHIRAFTEEE S X T L (NIMS ; National Incident
Management System) [2HWT, AR EZRNICES EELERLE L T NCommand
and Coordination] A% %, Command and Coordination] IZ2DWL\T (&R DE S,

SERBICEDIEHLAGIL,

The National Incident Management System (NIMS), a US crisis management standard,
is organized into three major components. “Command and Coordination” is one of the
components that lead to successful crisis management. Discuss “Command and
Coordination” from the viewpoints of “information” with a concrete example.
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MREE S (Number): M-1

ZLDFERETEASNTVSRERBFR AT LIZEEFILEEShE-ZERE (WHPELE
FALT) BEREESIAhTWND, COBERZEFEETERICRETSIERICKROLND
BHELT, EFREO=ZRAEFEEINS THEMY) TRl TREE] 2HET S
DBENH D

1) EIEtE - REM - REEIC OV TERENEGRBAE &,

2) COZRAZESFLAETAEEGESGNERZRN XK,

Many hospitals use hospital information systems to record electronic medical records.
When medical records are stored in electronic media, it is necessary to satisfy the
three principles of electronic storage: authenticity, readability, and preservation.

1) Explain each of the three principles: authenticity, readability, and

preservation.
2) Discuss the reasons for adhering to these three principles.

BZE&E S (Number): M-2

EREHNBEFESANE, BEOFRE—TIE L TERERBTRETEDS LIS
BHEHFESINLGD, ERFEREAEFIHIFEBREBOBEICIEMHRELHFET 5.
TN 2 DF, FHRICHRAE L

Tz, EEBSBSCHMASATLZHRERACSHERFE THEERS S LICKYHFS
NEIHMRIZONT, BAERAK,

While electronic medical information is expected to enable sharing of patient
information among medical facilities, there are some technical challenges in building an
information infrastructure for sharing medical information. List two of such technical
challenges and briefly explain them.

Also, give your thoughts on the expected effects of establishing interoperability
between medical equipment and departmental systems within a facility and between
multiple facilities.
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MREES (Number): M-3

ATHEZAVEFRACEB LOREFRT. BIEMEELID 2 BEHEZTIEN
HBd. O LETHRBRRCRERBROBGKE - EHEEDBKE - BEHEEFIBTLE—F
THERRLT. FITRTESGHEREEAVTERT S EA”H D,

BEORER: it
514 : (=4
FRIEEER 514 - A B E
BRELR:
(=X C D F
it G H N

fzfzL. T&tl OBEENENLUTDOKLSI1Z4 5,
E=A+B

F=C+D

G=A+C

H=B+D

N=E+F =G+H

D UTOOI~[TIZ2WTEAZ L.

ZDES3BBKORIT. ATHEEEAW=FRITE. 1EMEIEN S,
A/G(X[2. 1. AJEIX[3. 1. (A+D) /NIX[4. l1& LT
HMEICHWSNS,

—H. BERGEDOHETIE. A/GILI5. 1. A/EIZ[6. 1. D/H #
[7. 1& LTEH@ICAL S,

2) #IC, BlEMTD L2, FEETIHERSINDHDOD, 5 TIKENIRADFENETE
MR H5H. COLITEVNELSERICOVT, SITRETERZRAL,
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Predictions using artificial intelligence or test results in clinical practice may result in a
binary judgment of positive or negative. These positive/negative results do not always
coincide with the true positive/negative results. In such cases, the following indicators
may be considered to be discussed.

True Results : Total :
Positive : Negative :
Prediction or Positive : A B E
Test Results :
Negative : C D F
Total : G H N

Here, each of the "Total" columns is as shown below.

E=A+B
F=C+D
G=A+C
H=B+D
N=E+F=G+H

1) Answer what the following [1] - [7] are.

A table of this form is called [1.
prediction processes; A/G is used for evaluation as [2.

] in the artificial intelligence-based

], A/JE as

[3. ], and (A+D)/N as [4. I

On the other hand, in medicine and other statistics, A/G is used for evaluation
as [5. ], AJE as [6. ], and D/H as
[7. ]

2) In particular, some evaluation indicators, such as 4 and 7, are frequently used in
their respective area but are less familiar in the other. Provide a 5-line discussion of
the background behind these differences.
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MREE S (Number): M-4

Tk (F0)=1024, IM(A #7)=1024k, 1G(F#)=1024M &£¥ 5, CDEF. UTOREWIZIER
Ko

1) CT Ef&IF. 16 bit FEFADME 512 EROBEEDT L—R7—ILEKRE L TR
BENEIENBL, EEEREMN 16 bit OT—2Z2HL, T—2ZEWLAEVGES.
CHEBRT—EDYAXET RS54 RAEFYMMKB(FO/NA b)) EGHM?

2) SRERERD 1024 mm Z 1 mm FEFRT CT L CLEREEHTRELEZIZ7MILET
A oO0—RTBHICIEARINEIN?LEE. BRT—2IE1 XS4 REIZ T 2D
74I)LELT DICOM KX THRET HE L. ZORICAMBERET 1 77404 IILEICEE
T—A2&YE 3kB (FONA MEMTHEL, Ry FT—UDEZEREIL 103 Mbps
(AAH-Ev N/ ETB,

3) PACSE1—TJLETINEBZBRT—END1 RS54 REHAE1259TERRL. REERIE
KFED 3 BOEXRTHERL., FBOT—4% 8 EY FTRETHEE. 1 RS54 R
LEYDEBRT—2DY A XIEAE kB(FO/NA k)M

4) 3) DEHBDOEBREAVTIV FTELHETHEY FI7—OBATRELTER 16
MOaATEYE—RTHEETDIEOICTBREL R Y FT—2FE(X[ Mops (AH - Ev
k/FD) Hr?

Suppose 1k(kilo)=1024,1M(mega)=1024k,1G(giga)=1024M. Answer the following
questions.

1) CT images are usually saved in 16-bit grayscale, 512-by-512 resolution image
slices. How many kB (kilo-bytes) is the size of a slice of CT image data, supposing
each pixel has 16 bit data, and no data compression is used.

2) How many seconds does it take to download the total DICOM files saving torso CT
image data, supposing that the craniocaudal scan length is 1024 mm, the slice interval
is 1 mm, each slice is saved as a file in DICOM format, the size of a DICOM file is 3 kB
(kilo-bytes) larger than that of its image data, and the effective network speed is 103
Mbps (megabit-per-second)?

3) How many kB (kilo-bytes) is the size of a slice of color image data shown in a PACS
viewer, supposing that the magnification rate is 125%, each pixel has 3 color
components (red, green, and blue), and each color component has 8 bit data.

4) How many Mbps (megabit-per-second) is required in the network speed to retrieve

image data given in 3) without compression via the network on demand and view them
in stack-mode at 16 slices per second?
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RRIER AT LEERTAUTOH T VAT LIZDONT, FNEFNAZETEHVAT
LHhZEHRBAL. TNETNORBITED LI BREROZTELAITHONEINEFRRE K,
EERFHRTL F—FIL Y SRTAL EFHILTXTL, RIS, PACS, L
—T s O RTL, BFEE2—T—2X T

Explain the purpose of each sub-systems of hospital information systems listed below,
and draw a figure to illustrate exchanges of information between them.

Clinical Accounting System, Computerized Physician Order Entry Systems, Electronic
Medical Record Systems, RIS, PACS, Reporting System, Image Viewer System
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