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Abstract

A system design language, DEAPLAN, is described. This language is designed so as to be suitable
for use in structured top-down design of the whole operating systems.

Some major features that seem to be necessary in such design languages are as follows:

(1) ability to define and use any module and/or module type whose logical level is higher than

that of a procedure appearing in conventional programming languages,

(2) ability to define and use any module whose internal structure is undefined,

(3) ability to define and use any data and/or data type whose internal structure is undefined,

(4) ability to provide appropriate means for highly efficient structured design,

(5) ability to describe storage allocation and interface between modules.

Using such a language, it is hoped that we can take a step toward the computer aided design of
operating systems.
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MODULE TYPE SYSTEM % WHOLE OPERATING SYSTEM %;

AAATIIT B AIAC QUMTAL,
MUDULE MUS SY1EM;

ENTRY EOS;

DATA JOB-STREAM ORG; TSPAN CONTROLLED (IN.CTRL);

DATA SYSIN ORG; TSPAN CONTROLLED (IN-CTRL, EXEC.CTRL);

DATA (INPUT-QUEUE, OUTPUT-QUEUE) ORG; TSPAN STATIC;

DATA SYSOUT ORG; TSPAN CONTROLLED (EXEC_CTRL, OUT.CTRL);

DATA LIST-STREAM ORG; TSPAN CONTROLLED (OUT CTRL);

DATA (SYSCATLG, SYSACCT, SYSSVCLIB, SYSEXECLIB, SYSJCLLIB) ORG; TSPAN STATIC;

DATA CSCB ORG; TSPAN CONTROLLED (CONSOLE_COMMUNICATIO\I MASTER-CTRL, COMMAND-PROCESSOR);
DATA CSCB_QUEUE ORG; ELM 1 (FIRST_CSCB, LAST_CSCB) PTR (CSCB); TSPAN CONTROLLED (MASTER.CTRL);
DATA USER-FILE ORG; TSPAN CONTROLLED (EXEC.CTRL);

MODULE TYPE NON.-TASK % SUPERVISOR %;
MODULE TYPE TASK;
MODULE TASK-CTRL NON_TASK; TSPAN STATIC;

ENTRY ATTACH, DETACH, LINK, XCTL, RETURN, WAIT, POST, PGM_INTERRUPT; END TASK_CTRL;
MODULE I0-CTRL NON.TASK; TSPAN STATIC;

ENTRY EXCP, IO.INTERRUPT; END IO_CTRL:
MODULE MASTER-CTRL TASK; TSPAN STATIC;

ENTRY EMC EQU EOS; END MASTER-CTRL;
MODULE CONSOLE_COMMUNICATION TASK;
TSPAN CONTROLLED (MASTER.CTRL);
ENTRY ECC; END CONSOLE.COMMUNICATION;
MODULE COMMAND.PROCESSOR TASK ;
TSPAN CONTROLLED (MASTER-CTRL);
ENTRY ECP; END COMMAND_PROCESSOR;
MODULE IN.CTRL TASK;
TSPAN CONTROLLED (COMMAND_PROCESSOR);
ENTRY EIC; END IN.CTRL;
MODULE EXEC.CTRL TASK;
TSPAN CONTROLLED (COMMAND_PROCESSOR);
ENTRY ECC; END EXEC.CTRL;
MODULE OUT-CTRL TASK;
TSPAN CONTROLLED (COMMAND_PROCESSOR);
ENTRY EOC; END OUT-CTRL;
MODULE JOB_PROCESSOR TASK; TSPAN CONTROLLED (EXEC.CTRL);

ENTRY EJP; END JOB.PROCESSOR;

SPACE TYPE CR % CARD %, DA % DIRECT{ACCESS STORAGE %, LP % LINE PRINTER SHEET %;

SPACE BASE DECKS CR, SHEETS LP;

SPACE BASE SYSTEM-RESIDENCE_-VOLUME DA (1 VOL, (1 VOL=200 CYL, 1 CYL=10 TRK, 1 TRK=3000 BYTE)),
SYSTEM_WORK_VOLUMES DA (2 VOL),
USER-VOLUMES DA (10 VOL);

SPACE BASE HCM MEM (1024 KB, (1 KB=1024 BYTE, 1 BYTE=8 BIT));

ELM 1 RESIDENT.AREA 192KB,
1 SYSTEM-WORK-AREA 64 KB,
1 TRANSIENT-AREA 768 KB;

MAP JOB.STREAM ON DECKS, LIST_.STREAM ON SHEETS;

MAP (SYSIN, SYSOUT) ON SYSTEM-WORK.VOLUMES,
(INPUT-QUEUE, OUTPUT-QUEUE) ON SYSTEM.WORK.VOLUMES BDRY 1 CYL;

MAP (SYSCATLG, SYSACCT, SYSSVCLIB,.SYSEXECLIB, SYSJCLLIB) ON SYSTEM_RESIDENCE_.VOLUME;
USER-FILE ON USER.VOLUMES;

MAP (CSCB, CSCB_QUEUE) ON SYSTEM.WORE_-AREA;

MAP (TASK-CTRL, 10.CTRL, MASTER-CTRL CONSOLE-COMMUNICATION, COMMAND-PROCESSOR) ON
RESIDENT-AREA BDRY 8 BYTE;

MAP (IN.CTRL, EXEC.CTRL, OUT.CTRL, JOB_.PROCESSOR) ON TRANSIENT.AREA BDRY 4 BYTE;

ACCESS IN-CTRL (USE (JOB_STREAM, SYSJCLLIB), SET SYSIN), JOB_.PROCESSOR (USE SYSIN, UPDATE USER.-FILE,
SET SYSOUT), OUT-CTRL (USE SYSOUT, SET LIST-STREAM);

ACCESS (IN.CTRL, EXEC_.CTRL) UPDATE INPUT-QUEUE, (EXEC.CTRL, OUT.CTRL) UPDATE OUTPUT-QUEUE;

ACCESS EXEC.CTRL UPDATE (SYSCATLG, SYSACCT), TASK_CTRL USE (SYSSVCLIB, SYSEXECLIB);

ACCESS (MASTER-CTRL, CONSOLE-COMMUNICATION) UPDATE (CSCB-QUEUE, CSCB), COMMNAD-PROCESSOR USE

CSCB;
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CALL FROM MASTER.CTRL TO (CONSOLE-COMMUNICATION, COMMAND.PROCESSOR),

FROM COMMAND-PROCESSOR TO (IN.CTRL, EXEC.CTRL, OUT.CTRL),

FROM EXEC-CTRL TO JOB-PROCESSOR;

CALL TO (TASK-CTRL, I0-CTRL) FROM (MASTER-CTRL, CONSOLE.COMMUNICATTON, COMMAND.PROCESSOR,
IN_.CTRL, EXEC.CTRL, OUT.CTRL, JOB_.PRNCESSOR);

END MOS;
MODULE CONSOLE_COMMUNNICATION TASK (MOS);
ENTRY ECC;
DATA EXT REFINED CSCB ORG;
ELM 1 NXTCSCB PTR (CSCB),

1 STATUS  BIT(8),
2 PENDING BIT(1),
2 % BIT(7),

1 COMMAND ORG,
2 CODE UBIN(8),
2 OPERAND_LENGTH BIN(7),
2 OPERAND_IMAGE CHAR (%) ;

TSPAN CONTROLLED (COMMAND.SCHEDULER, COMMAND.PROCESSOR, MASTER-CTRL);

DATA EXT CSCB_QUEUE ORG;
ELM 1 FIRST-CSCB PTR (CSCB),
1 LAST-CSCB PTR (CSCB);
TSPAN CONTROLLED (MASTER_CTRL);

MODULE TYPE PGM % LOAD MODULE %:

MODULE CONSOLE.WAIT PGM; TSPAN CONTROLLED (MASTER.CTRL); ENTRY ECW EQU ECC; END CONSOLE-

WAIT;

MODULE CONSOLE.IO PGM; TSPAN CONTROLLED (CONSOLE.WAIT); ENTRY ECI; END CONSOLE.IO;
MODULE COMMAND_SCHEDULER PGM; TSPAN CONTROLLED (CONSOLE.IO); ENTRY ECS; END COMMAAND-

SCHEDULER;

ACCESS EXT COMMAND_SCHEDULER (SET CSCB, UPDATE CSCB-QUEUE);

CALL EXT FROM MASTER.CTRL TO CONSOLE.WAIT;

CALL FROM CONSOLE-WAIT TO COSOLE.IO,

FROM CONSOLE.IO TO COMMAND-SCHEDULER;

END CONSOLE-COMMUNICATION;

Fig. 1 An example description by DEAPLAN

3.6 BIffEA vy T7zAR

OS D& HIKBETCEE T REBEEROVRT
ADEA, BHFEHRPA V&7 4 REHERRT
32 E13, TOHRBEREOER, HHETHS 3V
FER E V- ETHROTEETHS 5.
DEAPLAN T2, C®D7:%ic SPACE, MAP, AC-
CESS, CALL & EEMHET ST 3. (BEAFAR
REBR.)
Z2R=ZRBEED N~ F U = THREZRLT,
REG B (v¥x%), MEM (@) mERer LT
Hbhzh, oMb EHICERTEXS. —F, #f
GHEROMRELHDI,

(1) call by value FXD/¥5 * — 2%,

(2) AW\W7—%,

(3) ®mApEYa—n (ST B, A PROC I,
OP BAK<)

BETHB. (3)DEARETLEEME, Mizgdth
BS54 —F, WEF— 2 BLORDEY 2~ VDA

TIKEAINE. UL, BiEEICE-TMikédth
3(1), (2)53ViR(3)REETEENTES.

ST #, OP #izzDEEA¥E, A& PROC ®izz
DEH, FEESUEEY a— NV E—kTHDbNE.

4727 24 2DEED, Y~z ST &,
At PROC &, OP BPSTH D, Z/F~4 i
i3 call by value FRD B4 ¥ £,°5 4 — & TRIE
BRINGZTFT—2 dETN5.

4. seatpl

05/360 Ao HELET v OS (MOS L&f3)
#% DEAPLAN Ti# L7 b 0% Fig. 1 IKRT. #
BOMAT, HHEZEBREOC LiKIEY 5. ABIS
CEIBEALTIE, iR 12) 2B8E kI hie
V.

Fig. 1 tH T, 9 MOS o7l SYSTEM
1NEHEY 2~ NVEMBHALLS. 08 £&TIL,
PzEa v 1 5 0pxERT BB AIZIE, SYSTEM
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OROICMOBY L EFOE AL BA LI FRBINTDH
53.

MOS ZABF—2PRGEY 2 —~VOHIEEZES
iz DT, LOGIC BE . T/ MOS oA
I EOS &, RS =Y o —VvD—DT%H5 MASTER.
CTRL A EMC izi3ohih, MOS ieidd 3
a2 ¥z b5 & 3 MASTER_.CTRL icidd
537V FTH5. RIKAFLF—~2THsH, AT
SYSIN(¥ 2 7 & AJ17 — 2 ) i3 Heik (ORG) 57— 2
T, IN.CTRL # k¢t EXEC.CTRL #2®4AEY
2=V > TERENBINICERHEEREEINS. £0
4 SYSIN 25, SYSTEM_WORK_VOLUMES 73
3 2REBEK BBy on s C LB SPACEES
BXU MAP EETHLMhIcEh 3. SPACEEET
i3, CR(#—F) - DA(2®&&EE) - LP(54 v 7Y v
SRR AR ABBFICEREINS. Chick
3T, DECKS, SHEETS, SYSTEM_RESIDENCE
-VOLUME 73 XD XK (BASE) X _— XA MSHEAZH
3. EBEAR—-2 LR, HEBRYRT LCEENICH
BIhTvrEfBkocschs.

SYSTEM_RESIDENCE_VOLUME % HCM o
BE b-oC0hRBERBIUVBNRTHS. LA
iTE1ER, 1 VOL (XY 2o —2)0ERBERD. €L
T 1VOL {3 200CYL(> ) v&) 7, 1CYL {3 10
TRK(F 5 v 2)% 72 1 TRK jZ 3000 BYTE (»¥4 })
TH3. HEZRRFELLVEY BHICBATE 3.

MAP E =73, INPUT_QUEUE, OUTPUT_QU-
EUE X0 & 5ic BDRY ZHOTEMNIERENE
ETEEDTES. STRIR, BHEY 2 — LT
%25, MOS i3 TASK_.CTRL, IO_CTRL, MAS-
TER.CTRL K E9BORSGE Y = — NV EED. T
o, TASK.CTRL % k¢ IO_CTRL |3 NON_
TASK@FEZ R 7, R—f ¥ 2~ )BT, BOHIT
TASK (427, 2~¥=~—~F) BThH3 LT
TASK.CTRL, IO_CTRL, MASTER_CTRL {3£5%]
HoRKTTHEELTVS (STATIC) 235, BHizE
NENMD E Y 2 — itk - THIICEREEI NS
(CONTROLLED).

AQRBEDI D, TRTR ST * — 2 A HE L
T%3. %7 TASK_CTRL Xy IO.CTRL o
ENTRY &EEic . ¢, PGM_INTERRUPT & IO_
INTERRUPT @3—F Y 27 ({LENFEY 2 —n)
»oOERAAOTHY, BRORBVDYBEVRT LTS
uTh3. 738, DEAPLAN iz~ FiLXhic

Y25 6% EE DEAPLAN ico T 659

(R5) €V a—VbRALESIKMOZS T EMBTE
3. ACCESS =% CALL HEHRE» 5WLHT
»59. 1:12L, CALL EE0#H4 ENTRY itk -
T, ZOHFH LIKELNAZAREHLAICTITED
T&%. ¥TRIZ, MOS DR =Y 2~ VORRE
EEXBHL, TORAEZTNZIM UlcilBBAr &
LT DEAPLAN C&B L, DUTFChEBETHLYT
208, CZTRB¥OIY console communication
DIl %E MOS o#icRiTic L&D 5.

5 R&

BE#%ic DEAPLAN @ISHO R RE#: iz DU T REBIC
#it 3. DEAPLAN OB v X 7 L R3EOFELGN
TWIEWDS, FEEMCRZNSHIIZE a8, 51k
%57, TFRMEE HORE YRTLAEEBL
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UL LENSOY R~ Pl 5413, TTRRE
@ OS Ot HMEINIETRHIBEFEELTN S,
Lieds-T, MBYRFLLELTEHEDHIOIRER
L HBELEETLOTHELEDLND. ZLT,
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b F OS 2 %EH3 3B EififE®mE LCRIB LK
3L HTETHB. CNRELHERBKLIERER
## (language understanding) &5 EkH 3RS
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6. LIV
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BICOVWTERL, TS5 L HEIZbDEL
T DEAPLAN E#E%EE L7z,

COBEREED OS HELHREEd, PTok
SUEEREE TV,

(1) FHi& (procedure) X b b KEDHHEY

amVHZVREY 2 ~ VEINEHHICYATSE
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