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Study of viruses infecting animals and plants
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Origin of the word “virus”
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Origin of the word “computer virus”
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A Computer Virus

We define a computer 'virus' as a program that can 'infect’ other programs by modifying
them to include a possibly evolved copy of itself. With the infection property, a virus can
spread throughout a computer system or network using the authorizations of every user
using it to infect their programs. Every program that gets infected may also act as a virus
and thus the infection grows.

The following pseudo-program shows how a virus might be written in a pseudo-computer
language. The ":= symbol is used for definition, the ":" symbol labels a statement, the ";"
separates statements, the "=" symbol is used for assignment or comparison, the "~" symbol
stands for not, the “{" and “}" symbols group sequences of statements together, and the “..."
symbol is used to indicate that an irrelevant portion of code has been left implicit.

program virus:=
{1234567;

subroutine infect-executable:=
{loop:file = get-random-executable-file;
if first-line-of-file = 1234567 then goto loop;
prepend virus to file;

}

subroutine do-damage:=

{whatever damage is to be done}
subroutine trigger-pulled:=

{return true if some condition holds}
main-program:=

{infect-executable;

if trigger-pulled then do-damage;

goto next;}

next:}

Computer Viruses - Theory and Experiments

Introduction and Abstract

Copyright(c), 1984, Fred Cohen - Al Rights Reserved

This paper defines a major computer security problem called a virus. T
interesting because of its ability to attach itself to other programs and cause ther
viruses as well. There are two spellings for the plural of virus; 'virusses', and '
use the one found in Webster's 3rd International Unabridged Dictionary Giv
spread use of sharing in current computer systems, the threat of a virus carryi
horse is significant. Although a considerable amount of work has been done in i
policies to protect from the illicit dissemination of information, and many sy
been implemented to provide protection from this sort of attack, little work has b
the area of keeping information entering an area from causing damage. The
types of information paths possible in systems, some legitimate and authorized
that may be covert, the most commonly ignored one being through the user. We
covert information paths throughout this paper.

The general facilities exist for providing provably correct protection schem:
depend on a security policy that is effective against the types of attacks being
Even some quite simple protection systems cannot be proven 'safe'. Protection frc
tion of halting programs which is well known to be ur
ing information flow within a system has bee
he passing of untrustworthy information be
ds on the ability to prove program ¢
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Virus which causes gastroenteritis
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Virus which causes cancer
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Rash-related virus infectious diseases
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Arthropod-borne virus infections
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Neglected tropical diseases
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"INFURU-kun" which checks the onset of influenza
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Annihilate the smallpox
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Tobacco Mosaic Virus visualized for the first time
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SARS which spread rapidly before coming to an end
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Dengue virus which posed a threat in urban areas
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Ebola hemorrhagic fever epidemic in West Africa
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Zika virus infection disease which epidemic continues in South America
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Quick testing for influenza
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Microscope which visualizes what is invisible to human eyes
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Clinical study of virus therapy for cancer applied to prostate cancer and brain tumor
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New treatment of cancer cells with modified oncolytic measles virus

FREEZLIT O CRIER. BERDSETIIHREORERGLEVELD. BARDOHEZE I AIVAD
RENEMIBENEDABRICFIALESEWVWS . FiIfGAFDRRETNTOET,

FRZE TA VA R (ZoR"O—2) IcaEnfch7>
FOFITERIER 1ARBEDRNA) ZED NIV
AIARHCBLE T, TOHTRERENIH RO DO R
T RAZITAEOMEEZ ST AATHEEZS T
TLETN970FMKUC TOLTHREDRI F1) >/ \fE
BEDHAMBIICERIBENSZEDN DO TAILA
DHRBBNDERANEZSNSLDICBEYFE LI E
BFARAT REEEBREL Y Z2—DOBRLEMETFS
& HAAMBZICT LT KVBAGRENERF DOERR
DR A VA ZE W REEDRREEZESH TV,

KETIEINEDAL BHEZNRICHZE T T F 1%
(DIFRkIE EFDETOMBITERRTEXT) AKX
EICRETHERAABRDTON. — @M THLLER
PEALZEDRERIHFSNZEDD, BEEREN —B
HBEITBHEEORRNEONZERETNTVET,
BESIE.BRAROMEZEIAIVA (BEWK) ZAWVSH

ONAFHIMIE VA IVABEDA NS TI—

H protein
F protein
s o) Q84
Y S &umm
of /0% ° ©
(&) ' 2 I ,‘Q
8 J®
ANA potymerase (@ Vg N
(L pentesn « P pecaoin) " o
L]
T I |
2HEEHENFR
2 R DAABHRRE T IVA
2K HIRMA TR VAS A (rMV-SLAMblind)A*

AR AT BBORIR e i

CD46 IANTOBEZMRE (k) L L

(DOFUHRDHTER) | DAMBICERER
Pzt )
SLAM (CD150) BB IAIVADFBREES = BY (/B &L
i’y
AR 5 2y
PVRLA4 (Nection-4) MRS Y D AMRBIF IS RMIT

Bais ED—IMOHEA

BR= 2eH DB

ZONE 4 RATDHEVYIAH

HBHOAMEERTHROALVBONCEEZRHEL.ATL
HEREENMA S ETHAMBITULAERELZL
(DFY MEBEREZS|ERTTENGELBIERAD
EOHTEWN) RETBBERAVAIVAZRELDDHY
8

BESIE FERDEZ 71 IVAD LD A D A
JIRAAGEDMBEEXEICERICHIRLTRS
Nectin-4&E WO RBERDHEFBLTERRTSHIEER
HLELTc, ZT T UAIVABIEF O ERRMICAL
NHEZREE ANNIE. REMERICITREE T ITHAM
RO E RGBT ENTEREEZAT.ZDEOKE
RETAIVAEEVHLE e, ZOREIAIVAIE R
BRICHOAMBIE KSR LE T EET R IARHIVIC
BRELIEETA RBAPESEVSTEMBDIERITFE D
ek HoNT  BRIFEZABTEOERTEE LI

BEKCrCOBEKRABRES S L. BERBRRERT
TOAIVAE) &S W17 L TR E MDA 51 T
W&,

O AIRRIRRIE U A IVAD BN R

VYT TS—ORR  EGFPEET
(A crmmnmme YA W AEREBRRS (B)

E M AR E REVAIVR%
RV RICETH#AE MERRS MmERRS
. y T
>\'\\ —) \% s <}\\ |=; %\ g
. RN .
2500

2000 In Vivo Imaging System % ’_ -

fizazd 5 i
% 1500 i |
B . ; EGFP (Virus) -

—a— VA JVRRE#

. 1/"**#*/*1\,.
For e

0 10 20 30 40
®rE5%E% (A)

(A) REALIVRICE M AR EBELETIVEMEY . UAILARRZ 36
1TorAER (RED) . BHEOBAAMEIS NI, (B) VY75 —EHRL ML AM
fazRERET U RICMERRS L. i COEIEZ#RER. EGFPERFRRV IV
Az MERRE LIER. BOAMIICY IVADEREL DD o,

R ERZHRR RMEERRAR L 2 —

41



BIEFZRZELEI:

Genetically modified Ebola virus as a potential vaccine
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Understanding the mechanism of influenza virus infection:
the generation of ‘Color-flu’ virus and the identification of host factors

involved in influenza virus replication
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Estimating the case fatality ratio and identifying risk factors of
death from a small size outbreak
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Delivery of a drug to the target organ (tissues) using

virus-mimicking small particles
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Hepatitis C virus infection can now be cured with oral medicine
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