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Abstract

It is pointed out sometimes that some description language of operating systems is necessa-
ry for designing operating systems and for communication purpose. It is desirable that clear
description of the complex logic of operating systems is possible with the description language.
To attain this, the description language must reflect the structure of operating systems.

In this paper the basic structure of operating systems is examined and a description method
of operating systems is presented. The logical structure of a system is viewed as a collection
of machines which are logical or physical. Each machine can be modeled based on inner
states, program steps, and incoming event signals. Corresponding to this modeling, a descrip-
tion language is presented.

With this description method the logical structure of operating systems is described clearly.
As an example of system description, part of description of an experimental TSS which was

developed by authors and others is presented.
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system STSS;

I=1:n
{automaton UM(I);

state A(S1, S2, $3), B(S0);
step SQM,
CQM(P): P FIXED,
LOGOUT;
event QUIT;
semantics

SOXQUIT-S1: BEGIN; IC=ENTRY; END;
(S1, 82, S3) x SQM—»(S1, S2, S1):;
(S1, S3)xCQM(P)—(81, 81): BEGIN; IC=P; END;
S2xXCQM(P)—S1: BEGIN; LOC(0)=P; IC=2; END;
(S1, 82)xQUIT—-(82,81):;
S3xQUIT—S1: BEGIN; LOC(0)=IC; IC=2; END,
(81,52, 83)x LOGOUT—(S0, S0, S0) : ;
automatonend ; }
I=l:n
{automaton TERMINAL(I)*HARDWARE*/;
state S;
event QUIT_KEY;
semantics
SXQUIT_KEY—S: BEGIN; EVENT(QUIT, UMI;}};
END;
automatonend ; }
I=1:n
{automaton USER(I)/*HUMAN?*/;

state S;
step DEPRESS_QUIT_KEY;
semantics

SXDEPRESS_QUIT_KEY—S: BEGIN;
EVENT (QUIT_KEY, TERMINAL(1)); END;
automatonend ; }
systemend ;

Fig. 2 An example of system description.
(Simplified TSS.)
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|
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I
]
|
|
|
UM(I) ;
QuIT -
QUIT~ _ _ |
/1c/=ENTRY:
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LOsOoU
e
M(P).~
10C(0)=Ps
IC=2;
Quit- __ . fc=P;
~10C(0)=ICs
1c-2;

. CcaM(P
°. /)I{-P ;

' ———— event signal
o/e A ¢ step or event
B : semantics (¢ means no operation)

Fig. 3 Graphical representation of system
description. (Simplified TSS.)
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Table 1 Variables of an experimental TSS

1. Public variables
FBPS SET
FBUSY BIT(1)
Private variables of UM
I BIT (16)
DREC FIXED

Facility blocked process set

Facility busy indicator

)

Interruption :ndicator

Drum request count
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Table 2 Steps and events of a user machine Table 4 State transition of a user machine of an
of an experimental TSS, experimental TSS.
Name Comment \ %E -, | . ! | ‘ l a a, l %
- @ o ' Z:) 5 % | s s g
1S si2slcle 23 1BlL3I8 2
(1) Meta-instructions ; 3 < E = !8 2 Z \ﬁ 51219 4
EXTIO Execute terminal 1/0 State \|& |@ |B, & =3 % ,0'w|Q k| A |&
GETER (L,10AP)  Get from terminal 1 R N U U R R R - P R
PUTER (L,10AP, Put to terminal 2 12 3| ¢ 82 6] 1 ' 6 I I S
LgXGOEXE%I(.Pé,IOAP) Put and get to/from terminal 3 13| 324|921 | ¢ ¢ ! 7{ 5| 5 —1 2/3 J,_
» Ol 4 | ‘ g2 - ==
EXCP (I0BP) Execute channel program 5 15 z :5 1?/2? # 11 : ¢ ; 2 ! : : s !
WAIT Wait for drum I/0 completion 6 61 7 / | ¢ 9? i ¢2 | N ; - /5=
SEIZE Seize facility S ‘7 ?i : ; i 5| ¢ X ; VT 677
RELEASE Release facility . slolsl s P ¢ s | Z w0l!
) ! i JE
LOGOUT Logout | ; |
9 9 (28 3 11 111} — | 8 —
SIM Set interruption mask 10 : g : ! ) z : :’Z | : 10 10 /9 }_
CIM(P) Clear interruption mask 1 él1l29| ¢ ! 5 i ¢ 1 ! 11 10/11
(2) Internal interruption 12 | ¢ ¢ ! ; 14l 2 \
EXCOND(I) Exceptional conditions I ‘
(Overflow etc.) 13 - == = == = ‘ —|—115] 3[12/13| —
2. Events 14 —-———(—;—__.‘___iM 4] — | —
QUIT Quit 15 — == = =] - 1 — | — 15| 5 |14/15| —
TIOCOMP Terminal 1/O completion 6 === =, == — == 186 — |-
DIOCOMP Drum I/O completion 7 — == = === == 119 T|16/17 —
FWAKEUP Facility wakeup 8 === = === = 2] = -
19 — == = ——=i=l=="119] 318/19] —
Table 3 States of a user machine of an experi- 0 === = —|=i= ==tz - - 1 8
mental TSS with their interpretation. ‘j; i Bl el |- - == - ‘20"2‘; 12
O S St A S Et e [
State No. ' Active TB DB FB IM I DU FU 8 - = | - - ‘ - ’ - =i |22/ 1
e 24 J“J_‘w— _3_\_-—1—— ‘—12/24‘—
i v v o5 ._f____\_i_ I — 1 4725 —
3 v v 2% | — == == = === - 6/26| —
: v VNV 27— — = = - = — == — 221 —
6 v 28 —~‘~(~ - = === 2w — s —
? v v 29 | — — — — == —'— 29i— 10/29 —
v v v . R — :
v v v v — The case does not exist.
v v v v ¢ No state transition and semantically no operation.
Vv v v v v / Conditional transition.
3 v v SEIZE -
i M vy DIOCOMP
| v vV oV
l M v X5, WROWHRIOLTS, DEDDF— b= b
| . 2> .. - P AN s N -
\ M v v YOS Y RT LOSAEHORE T, HYNLE
! v \' R
| v y BAAHD T EMTE S,
v v Y
L VoY vy 5. EB TSS orf
\2 \' \'
M M B FHLEOR L 2T LNOFEMFIE LT, EHSH
| N , ca o P
; M v VIRV ek Lo/ NBE S % Mo 7 k8 TSS 189 2 30k
"I:}; kvr:l‘erminal blacked. ARY. ZIZTER TSS pa~+ .=, F73b5
) X3 2 > - yd = -t
FE Patiy blocked TSS D2~ . 7ot 2 12 4458 CPU 1250
M Interruptions are masked. - R : ARV AN F et YR AT ADZDM
11 Some bits of interruption indicator are ON. & ﬂ%ﬂﬁ_ﬁ ez T f

DU Drum using.
FU Facility using.

DEBHCEENBEHDTH 3.
OB EECXZERITEOTIE, LT~z
HCHBOLRO L RV AEFMICERT EMNTES,

DOEFOGERII BT 3.

ZdIF, A~ P2 b OHBOBERIIODNVTERE
A TRE. Table 1 12—+« = o v Dl |@did
BTN w2 B BLUua—~F 2o T34
— ME¥ATT Table 2 1Za—% =2 D25y
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Table 5 Semantic description of a user
machine of an experimental TSS,

Transition Semantics

other cases I1(0)=1;

Transition 1 Semantics (11) TIOCOMP
(1) EXTIO (GETER/PUTER/PGETER) 18- 2 LOC(0) =IC;
19— 3 LOC(1) =II;
2-12 EVENT( 11=0;
313 CALL(L, IOAP), GETER _PP Ic=2;
Eer {CALuLIOAP)PUTER PP
FaeH CALL(PL, PIOAP, GL, GIOAP), PGETER_ 1)>P _other cases | ¢
i o az.1 MOCOMPFDREC 13 -
(2) EXCP (IOBP) 27-2 | DREC=0;
' LOC(0)=IC;
DREC=DREC+ =
all cases EVENT(CALLIOBP)EXCP PP); | hﬁ%?)—lh
(3) WAIT | o=z
2 other cases ! DREC=0;
3:32 ¢ (semantically no operation) (12.2) DIOCOMP [DREC>1)
1?:33 all cases l DREC=DREC-1;
(4.1) SEIZE (FBUSY=0] o as) FWAKEUP
2 8 ’ all cases | ¢
T FBUSY=1;
on . FPEARY P EFRT. CPU O—BOGSERIZT »
(4.2) SEIZE (FBUSY=1) ' 7L LTHRT T &:%%%?‘5 Table 3 Ca—4 .=
S0 o rars; Y Y OWEREA B OB OOEMK Lt (7T, Table
422 ’ i -
523 4 [TREBBATRT. REBBRRMHM X THEOLN
(5) RELEASE ZiEANSH S, Table 5 iz+=v 57 4 7 250R%, =
8 2 T=SELECT(FBPS); T lELRANY PEZTICESIRREBRC IR
9 3 IF T1=0 THEN DO;
10~ 4 REMOVE(T. FBPS); ¥,
11— 5 EVENT(FWAKEUP, T}; END;
| BLSEFBUSY=0, ' - 2 rT 4 7 RERIC DN THEALZMZ 2. GE~
() Locour RTE-PP, PUTER-PP, PGETER.-PP k(s EX-
IRy CPPP I¥2XFADT B €2 (CHTEA— <t
e e Y)Y THY, ¥ otk EBING Ch
(1) SM SERWRABAEOLIRFS2aARNE D& ES
o 2 . 4~ }ES TIOCOMP, DIOCOMP 127 4. 545
ﬁ;*&fm"”*:“”‘*i““”‘**:Z: HBONTL 2BHEETOESTH S
s 6 I'C _;:"'” - JOIN, SELECT, REMOVE 32+<= .5 4 7 X
T BACENTH S, JOIN 351,95 4 — 2 Tis &
-2 LOC(0) =P; . _
g ILIocOE?Z I NEBEREH 2,95 4 — FORTEAAND C L,
1c=2, SELECT BEALVVEDOBERALRNT ST & (|
(9) EXCOI\D. R o ) F#U$0), REMOVE 3% 1,95 x — 2 TiEg &
6 2 um=1, B THEFRER2NSA— S ORTEALIVRELZ &%
7— 3 LOC(0) =IC; o
LoCH) =IT; BFHRLTW3., $h*kxi3sor— bt YHEAEK
) c=2; TEEMTHS.
other cases I(M=1; o S 2~ .2y ‘/(Di’f&ﬁﬁll’ﬁb‘ffﬁﬁliiﬁaﬂ?éy il"'f%
‘LOLQF” o KAMNIOLEL # % 44 GETER, PUTER, PGE-
_ 1>z . [C=ENTRY: TER T, F 5 AAHHOERR  # &4 EXCP T
K & Lre, Tbnsd F35 4 AHAOETIR WAIT TZE
h°%<”=“v 3. WAIT B9~RTOF 5L AHI OXT ETHD
1C=2;
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VRFTLTY) TNISBEETT B0DIC X 2 4%
SEIZE % %f74 2. SEIZE % U CEfETHESE 2 —
Y FaL R 3BIcBVEDETTHB. 74y b
LY, BOLURBABEHAARICEY, 2—~% .. vy v
3EhAE N 5.

ZITiR2—¥ .= vy OEREERRTRLE
B, ChEREBBRICEISRREZHTEDTCE
Tk, 2~ 2 VORBHUBESSHDPTL
FHIN 3B,

B, TTTRLEZBDORB2—H - w2z D0T
DIEBDAHTH B, ZOHDYRFLOWRESR
FTRHLHENLDOODYRT L - T o v, AHHEE
ZOWTHEBMBFREHLIATOBY, 7, FB TSS
DAFHEBOTBOA T, 24XV~ BL
VRT 9y EYTOTNIT ) XLETRDIYRAF LD
WIRHHEOERLTRELITNEY,

6. © ¥ U

DRI TIT, OS OiREOIER &V HFEE T L
VAT LOHEIT DOV T IS D MMARESESLS
o, ZoOBMAOHT OS (YRTA) OETRETE
HENHIRBERNT, ZORBHRIL S TR E
B TSS 0% — v 27 ADHBOK L O VIR
BIO2F V2~ vse TADTY XADERERBER
CHESTH -7, 8B, ZZTR~NEBREER
BHziBRAHO LD THY, YIab~vay, a s
ANEDIDHDORE S 0S5 LFADETAELINT
[AY/A4AY

TR~ RHERE, HED OS i piiEs
29, EEOHED 05 2@k AR ic & Hitd
(B +AZLEERL TS, OS e LT
ZZTOHOLEBUOHBAEE - v X T LB EE
DR T) ICREINTWS, Th&HEL, 27T
BRIBRFTRRB VR T L2OBBICET 2S8R
1 basic TH 5.

T~z OS oigdid, OS o r ~roig
BT HH OS ORBOLEREFRNFHELALBDTH
5, ZOFMOTFu—F13, 4Hi2 OS ORBEOE
BHEWLIZOS YIiab—va vDkHobo,

ARV—F 4V e YRFADRRKET 2 —EK 105

ST ENTELS. ZHicxl, OS vl 5 6%
FELINEMOHOBREETIEDRLELI LS
&3, OS fERDE»HSOEBH T /9 —FTH 5,
OS pEERicH L, ZoThTho@Eh S OREAE
KB EZDREMERNETHBZ LEZ B,

| 3

CORIBERKFETFRESTFERN MM RREIC
BT bhi-HRicE ST S, KB TSS
VERRIC B I > TRAEXY 7 + v = THRSHE, E+8
BRXett, BIOTHMREOF 2 ICTHIINIEH
7o, CTWWELSRBITEIRETH 5.
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