SERY BAESS RGN T

WA SEIN AT AE RGN, AN SRR (I THL R R I 2. AT 551141
AIHFEBINIEAT? BAER G2 bUbIeE H T NAZIS AT AMES ? AAES AT ARG
TR CPU FEHI? O TR LA D8, AT T BT — MR i S R P AT SR ]
— P ARSI TR

MG LKL, SEIN ZAT KA RGOITIE S, — B WIRE RGN (kernel) , T
T PATHEF (Real Time Executive:RTX), Jy—#orgimAdmihiss) (1/0) GE IR RS
ANETHRAERGNTEE) . RANRGNT 1/0 HFREH BN Oc X R g0/ :K) , IR
2 LN AL BAE R GA T L — DRI HATIERS, 4 AMX (Kadak) , VRTX (Microtec)
iRMX (Intel) & CGXHLP) X B : eXecutive) , WHRAEMI kernel AR5 HFT AT A5 Fh
SN ZAESBRAE RGEMIPERE,  EATHIRER ZEH A K .

FETTI E ] DA 3] —28 RTX JEAAHS CA R C S8, A HIVCgnSEaiiy, &4 M PL/M i
LD s A internet LARATEAY L8Rk (TR A ANl fwww. eg3. com, HUFRHFH T
TR BEIEEE) » R B A —A> RTX A (Fedin 444 SRTX: short RTX) , A LLUEZ RTX
T e T, KRBT, JUHERRMAI RIS E S5, WREEEA R . T4
LAHT, SRTX fEFEWNAE, V24 THEUTFIITAA] SRTX JTAk T — S8 KRB s/ N, 1X
HLAMEA) SRTX Jedf: 1 LEfR LA,

FETNAE b, SRTX PRIRRGIEAN AT B 10 SN AR 45 A R ML, ARSCRHESS 1R,
AR SEH e, A SRS AT K7 I 18] JrigAT: SRTX IThRER —, TR
O AER R, R R 80 ARAURI=) « MNREIIMIES, SRIX SEIL T —ANMBSEAI
T4 EERAS: P X SRTX P4, AL T A A SN 224257 it P A 1) 450 ST R
Trike

. ARSI I SRR S
L. A5 MR 4iH .
MREFF Sl B, ARS5 it —Behese i ShRe e fy A . 55— e Ay
(TR AR A TR 55 2 SEAR A RS 45K o
ARSI RE P A R T



#tdefine void TASK
TASK Common Task ( void )
{

Task Init(); // initialize data structure for this task
while( 1) // loop forever
{

Suspend Task for Msg(); //wait for message
Process This Msg(); //process this message

Post Msg to Task(); //send message to other task

}

2545 15 ] -

ISR, 5 BB A A B s i b, BATRT BT e A — A
TSR, ARSI TR R P RGN B, S ooE X

TR, K ILIRERRSS R TS, HAEWEE T —RIEK. (F45 MRS 4N -
TASK Alert Clock( void )
{

Set String NULLQ) ; // initialize string
while( 1)
{

Get Current Clock( ); //get clock

Format Clock Str( ); //format digit to string

Send Msg To Task( DISPLAY, str ); //post message pointer to
//DISPLAY task
Suspend Task( 100 ) ; //suspend 1 second

2. HEIX SRR L5

PURUE— 1 SRTX ) R Ge s X S HERR X 41 23071

AES5AEIBAT I NPT e SE i LS L HOAT S5 P T, SR IR AT 25 7 2K I 45 B
FIFCHER,  DUMEAS BEMZHER T BCE e b IS I (5 B (W fA 8, AE5IRES
) WSEATS W s AT, AF55 T2 B OO HERRIX DL IR TS s AT IR HE i,
TESEIN AR5 R4, R -—FMES R (Task Control Block:TCB) % 4544l
AR HISITIRES, BAMESH A TCB.

AE SRTX oy, SRHAJAN N J5 958 SAT S5 I HERK -

max task no equ 32 ;support maxinum tasks

;defined by myself



:stacks for all tasks

stack  segment para stack ' stack’

db

stack  ends

max_task no*1024 dup(?)

FEMESTIIHER AN 1K, L ar DU 5 B8 24 (R I 7 2R

7E SRTX 1, TCB 458k : (3L 16 A~515: 10h)

1 AF5510) TCB [ 454

Wk (1) v W]
0 f£%%+5 : Task 1D
1 {155k 4& : Task Status
2—3 WAL WFS - Init Offset
4—5 WG CS BHH : Init_CS
6—7 VU HEREFR %S SP: Init SP
8—9 WILEHER B, SS: Tnit_SS
10—11 N SCHERRFRET SP:Last SP
12—13 R SCHERR B SS:Last_SS
14—15 RGN BEN] :Slice

LU e R G X AL U5V

:buffer for task and queue manage

dseg segment

db 10h dup (?) :00h—> RUNning task message
public for all tasks

db “taskdescripitors” :10h—> TCB starting flag
db max_task no*10h dup(?) ;20h—-> task TCBs message
db “queue tables 7 :220h—>QUEUE starting flag
db max_task no*108h dup(?) ;230h->all queues message
db ”SRTX version 1.0” : SRTX version flag

dseg ends

Hiri: “taskdescripitors”hy 16 = HIbRGEH, AR TCB [ TF4G;
“queue tables 7N 16 FATHIARE R, ARIIATS BB I UG:

“SRTX version 1.07M 16 F35 HIfAKTR &,

T TCB %7 B i1 LA S SRTX FIBAFI AL L 53 WAH N 7545



3. AESIRERHER
7 TCB ) Task_Status F-BUH THIAAES MRTHERES, TCB RS LILEEEE

FEAF B lid .
R 2 AESIRES S HA

fir NI i &
10000000 | INHIBIT AR5t A, AT
00100000 | AVATLABLE | 4 TCB h%%, AILIMEH]
00010000 | INTERRUPT | fT-4%3847 4% ¥y
00001000 | ASLEEP 155 4T HERRCIR 2 (R HT SYSSLP)
00000010 | AWAKENED | 45 REERI A N, Aol il
00000001 | RUNNING FES5 b T AEATIRAS (ready to run)

PUEHIE T R Ge sl X 41050, JUHHE 7 P AR 55 R 719, LU R
T TR Gt T I R 8 X IR, B it EHa AT A,

mov
mov
cld
push
pop
Xor
mov
Xor

repz

mov
mov

task dec:
mov
add
loop

mov
mov

task queue:
mov
add
loop

ax, dseg

ds, ax

ds

es

di, di

cx, 10h
ax, ax

stosb

bx, 20h

: initialize public area

: set 0 for all 10h bytes

. bx—>first tcb

cx, max_task no

byte ptr[bx+01], 20h

bx, 10h
task dec

bx, 0230h

: initialize tcb
. set TCBs are all AVAILABLE

cx, max_task no

byte ptr[bx+0100h], 80h

bx, 0108h

task queue

; initialize queue is empty



4.

5505 K e 3y

N T VR TCB Hh— 28 B ], AT 4HAE SRTX QAT 2517

{E SRTX ™', syscre NATRFEIEHIRE, FHATHI T ELRZ:

BN Z5A7G DX: AX B S WIS ARABBL) CS: of fset

Byt FFEIERIS, CARRY ¥ 05 MU, AX A& TAESSH ID 5, ©lemE—fEs
FRRFT. 45 CARRY HAL, AX TS FAIEE RIS 03eah--- AL QIR 1%
PATF J2& SYSCRE [ it B4l FH 779«

mov dx, seg NEW TASK ;put seg to dx
mov ax, offset NEW TASK ;offset to ax

call SYSCRE ;creat NEW TASK

jc  creat error ;creat error process

mov  NEW TASKID, ax ;put task id to NEW TASKID
call SYSSTR ;startup this task

PRS2 B AR S BUACAS -

;syscre: create a task

syscre_sub:

push bx

push cX

push si

push ds ;reserve used regs
mov bx, dseg

mov ds, bx

mov si, 0 :first task ID=0
mov bx, 20h :bx—>first TCB
mov cx, max_task no :max loop count

find _empty_tcb:

test byte ptr[bx+01], 20h : is this tcb empty?

jnz fill task msg ; yes, TCB is AVAILABLE
: please see table 2

add bx, 10h : next tch

inc si : task ID++

loop find empty tcb

mov ax, 03eah : no tcb AVAILABLE
jmp syscre_error

fill task msg:
mov cl, 0 : initial task status



mov [bx+017, cl

mov [bx+02], ax
mov [bx+04], dx
mov ax, si

mov cx, 0400h
mul cX

add ax, 0400h

mov [bx+06], ax

mov word ptr [bx+08], stack
mov ax, si

mov [bx+0], al

cle

jmp syscre_exit

Syscre _error:
stc

syscre_exit:

pop ds
pop si
pop cX
pop bx
ret

; save initial task status
. offset of task code

. segment of task code

: si:task ID

. stack length

; initial task stack pointer
; stack bottom =SP

; set initial sp

: set initial stack segment
: task’s ID

. reserve task ID

:restore used regs

HIEAT L, £E TCB ™, Task ID RonAES5 QUMY 5 CREEQIEE MR —MES,

Task_ID=0, G5 —/ME5%, Task ID=1
AHPREERR . Init Offset={T5ARILM of fset, Init CS=AT4AHRIL CS, Init SP=
TS BRI RIS ZAE45 10 SP, Init SS=1%AT-45 BN R/ L4 %4511 SS,
TEATS5BIRERN B, TCB (ML eridliAs K 31

), fES6IE )5, Task Status=0; ff

{E SRTX 1, sysstr LS JABHIRE, AT 22

HIA: PE1EE DA HE R A4 1D 5

e BT, CARRY 3 05 75, CARRY ‘BA7, AX Zifraeftu & Folesisng .

03e9h--+- o4 1D 56
KT SYSSTR A FH 75 WL L.
DL & SYSSTR FySEZHIACHS.

:sysstr start(or restart task)

sysstr_sub:

push ax
push bx
push cX
push ds

: reserve used regs



mov bx, dseg

mov ds, bx
cmp ax, max_task no
jnb sysstr_error :task ID is too large

mov bx, 20h

mov cl, 04 : size of TCB=16, by <4

shl ax, cl : get TCB addr for this task
add bx, ax : bx—>this task’s TCB

test byte ptr[bx+01], 20h : task created ?

jnz sysstr_error : task is not created still
or byte ptr[bx+01], 01 : set runnable flag

cle

Jmp sysstr_exit

Sysstr error:
mov ax, 03e9h

stc

sysstr_exit:

pop ds ; restore used regs
pop cx

pop bx

pop ax

ret

£ SRTX ™, JR B AMESS S Bt W B A S AR W Ia 4 PIRGS, S8t Re
J¥ reschedul J&4T IS ARIGALIELR BI%AESS AT

5. ARSI B L SEB Iy i
SYSDEL HI-J-MEx—A> O QI TS, BEBUZAESS AT TCB.
SYSDEL FAIA F 592 -
BN - AX ALK BN R AT 55 bR A
g - S BR T, CARRY 75 2%, 5 W), CARRY ‘A7, AX A7 A7 #5025 n  fr) i
fitheeeses 03e9h, JTERUESS 1D s
PUR & SYSDEL [ SeBLACHY .

sysdel delete a task




sysdel sub:

push  bx

push ds

mov bx, dseg

mov ds, bx

cmp ax, max_task no

jnb sysdel sub error :task id is too large
mov bx, 10h

mul bx

mov bx, 20h

add bx, ax :bx—>tcb for this task ID
mov al, [bx+01]

or al, 20h :tcb is now AVAILABLE
mov [bx+01], al

cle

Jjmp sysdel sub exit
sysdel sub error:

mov ax, 03e%h

stc

sysdel sub exit:

pop ds
pop bx
ret

{ERAERN R 5, A4 TCB (1] AVATLABLE Bl Ve A 0, 6 BZAT-4- 6V (1) TCB
AT AT (B 2848 by ) ; SYSDEL St 2 ] B Rs %4555 1) TCB (1) AVAILABLE “7 B
WEN 1, THENTH CRYE ) . X, A JaEald— AN TS, ] UE BRI H %

TCB.

6. EIATSS UM, FUVHTS5 U S0

FE i ZERT I A DX B BEA T U7 I (RN, 5 A8 AT S5 IR DDA, DAGRAP I i e .

2R

155 A THEAT S5 B (R8s LMELR S84, 1155 A FIT45 B Il 5 & A A8 B READY (f
) R TR AR A AT, T4 B BOE READY [KIIMEN false, — H. B 53R
SLMEMIX 2 5, BEE READY 4 true; {145 A FE/E(S 55 READY I+, 37 READY 24 true,
1155 A NAIEIZE X I B AEBURHCR. XA FEHE U7 i st e 1 1 X oA 1
FER W, A2 A DK READY 2 true ZJm, By EHUASCEE M IX A, A RNk A=
TSIV, (155 B IFURISAT, & Bt o B BN ARG X, IXPEESS A R



BAT )R, Bk ARG P IX (K e, AEAHESS A BN EUR AN e, IAABITIUY IR
A

Xl S X BRPR AT ]I, e TEAR AR S5 (D)0, DLORG DRI e BE L.

SRTX R T o ] H A R T VSR SEBURHE S5 VI e (Y 22, B

s ZERT I BTV N, 4TS5 A R AR R MO 1, SRSV IR I S B
HAE RG R BERLF reschedul TSGR M2 4T 0, WA MANEET 0, MIASREREATAT:
S D) (RN BELE S DL e AT 5T , AREIsAT T IAESS, ERIEHG S5 T 0, &
WIAESS AT ZOZ B, nT LTRSS D). 4255 A Xl A Bt o) se e Ja, K MO
1, SEHLBCRT R AT

LU N AR5 25 B VIR 55 e VR i SRS -

:sysdti—disable task interrpt(task switching)

sysdti_sub:

pushf

push ds

push ax

mov ax, dseg

mov ds, ax

dec ds:byte ptr[07] : disable flag
pop ax

pop ds

popf

ret

:syseti:enable task interrpt( task switching)

syseti sub:

pushf

push ds

push ax

mov ax, dseg

mov ds, ax

inc ds:byte ptr[07] : enable flag
pop ax

pop ds

popf

ret

XHE A UAE ARG AT BRI 7 PR, B T TSR T 0 I,



ASVFRAALSS DI ( REEGEIX AT B AT 16 A0, fRAF H AT R GUsA T

—EEE)

= BB I B

[P i s s

BRI AN AT B GEREK Vs 7], 3l (gateway) J&—Fhi I IREFP S A4 o

AN R ] W7 DOS IARRTEN, SebIfEih DOS (MG SO RGeS,
RN U T i R AR, DIARIR AT SO R RUE AR nl e, 72 ARSI T,
MRS AESS A int 21h F TS RSO BV (K g b, 5 — MRS E S
MAESS B0, TR H A int 21h BRSO RIERAE, SR, BT RpIRASIE AR T
IHFPIRZSE, RS PAE S5 IEAT AR5, AR ST S5 A IR, X I P AR SR AL
B OATEA, AR C AT TCIE kS 1E i i,

MBS BN IR L ME S BT A T EA SRR 5, 4 7
VF —MES W AEA AN AN R

gateway RESEHUXIANHTEABREIGRYIEM, AN ZE R evr—MES X
AR

gateway SEHUO AN B A BERERZ AR V) ) (RO S AR LS . BDRAEIHAGUE, R0 2t 2
FEBN AT AN 50, BRI, R4 ReE 25, I, R A R A .

—MEFFI gateway X SHHIESSROE T RMBRHRTTE. gateway b M AC
AT, HIREAT 5AENEAEIRSS S AR E, WAVRR T BEAA TR R

fE gateway WA, JRFALH “ARThR%ES” YT IEERS S HNE N 0,
XHBES T A )7 gateway [

(1) YHI SYSDTT £ 1EAT55 kT

(2) ¥ “IRIFRZES” BRAET “ANThaS 7. (HE—ANE T H OS5 H)

(3) “HHTba%ES” M 1. (BMEF—RHIES] R M5 h0)

(4) W SYSETT JFrfii#7

(B) 47 “TRIIFREET” AET “UHTEERSS M5 7, WA SYSSLP REfk—2, Rt
A(5);

(6) Y FHIXASA T AR

(T) “METIELERSS 7 1.

10



(8) i[RI 2 HIF#

e G iE S S 6 gateway SBYERISEIL.

gateway proc
push
push
mov
mov
g 10:
call
mov
inc
call
g 20
cmp
jc
push
mov
call
pop
Jmp
g 30 :
pop
pop
call
push
push

mov
mov
inc
pop
pop
ret

far

ax

ds

ax, dseg

ds, ax

SYSDTI
ax, current_ticket

current_ticket
SYSETI

ax, current_service
g 30

ax

ax, 1000

SYSSLP

ax

g 20

ds
ax
non reentrant

ax
ds

ax, dseg
ds, ax
current_service

ds

ax

: prevent task switch

: apply my ticket

. restore

: 1s my number up?
: if so jump...

: save my ticket

: sleep 1 second
: restore my ticket

: and try again...

: restore caller’s DS

: restore caller’s AX

: invoke the procedure
: save resulting AX

: save resulting DS

: reclaim local DS

: who’s next?

XHLA R SYSSLP M, BN HIELEAE S5 R4 5 I TS CRETB0RT CPU R 2 il
BO , $R8J5 AREAE NPT OB K BE N AR GOR L, R e e T

2. SRTX HBAFIII R IR S AFH ST
M SRTX RGEHEIX [ 2300 FF LR HIH 40 & R AFI X, 7] LA H, R0 LA

11



MAX_TASK_NOAMBAF (RTLL B E45E 3O, FANASIA 108H 745, Hrh, )5 8/>7+15 (100h-107h)
FEBAF P HIE L, BT 100h AN FATAEEOH BIRE (of fset+segment=4bytes, BIXUF-FREL,
TWESRAERT 2 270, BARBAEAES 2 7)), BRI RANBASI 2 aT LURIIN 780 100h/4=64
FAREHH .

J& 8 TR 2 R R 3:
® 3 BRI B A E A
fnt% (5-75) 1E H
100h ABAF 5 Rl s E (BB BN 4 )
101h AT A s A G B H)
102h Vi ) BAA I M i bR2% 1d (L IE % (1 GIR)
103h PRALIRSS 1 server id (OLIEE FHGA)
104h-105h BAFITRI A AT B AN B AF TR - put)
106h-107h BAZ TR i R i B Ciin 0 L A TR < out)

POZIER AL, 5 100h &A1, ARGk 255 4 idsk, A ARG KA
FVFAT 64 45icsk, DAk 100h (AL (bit 7-6) JLseseAg L, 76 SRTX 1, ¥ 100h
(e 1, RIHABNI B AT . AERILAAGIT, B 100h [K128% 80H, w2 HIABA
FURAAAT ] FEFPPE I AR5 IR MR 1 [ RGEUR X M6 D) .

SRTX SR PR BAA 1) S0 S OGS A 70 (5 B, AR BA B S v -

input— 1
I I I
I | I
I I I
I | I
output— | . | 64
| I I
I I I
I | I
I I I
L |
Hrp
DWORD buffq[64]; //64 BB FIRRE, DNORD Kom K 2 N7, 57

Pavanli

A offset, 5 " FHN seg
ulong input:  MHIAFREL, T EAAICER NFREN A E
ulong output: AHTHFRER; W N H FRE B

12



FAFIAE 254 input = output
BAF RS54 . input = [output+1] mod 64;

SCHUBAS I R AT G QA L R K24,

3. BAF G R LS,
75 SRTX 1, syqere HIT-GIEERASY, LA VAR
BN ARG CX BB RO S IR 5 IR FE (R AN T B K BAAIVRFE 64) .
. FFEIEK IS, CARRY 35 05 DU, AX AL TBASUM ID 5. 45 CARRY E 7, AX
AR S R AR
0451he----- TR B
044ehe+---BAFIHE T H 1R
DU syqere &SR 772

mov cx, 40
call syqcre
jc creat_error
mov queue_id, AX

PLF A2 syqere HSEHRACHS :

;syqcre create a queue

syqcre_sub:

push bx

push cX

push dx

push si

push ds :reserve used regs
mov bx, dseg

mov ds, bx

or CX, CX : is queue’s size zero?
jnz syqcre_sub checkl ; no jump

mov ax, 0451h : queue depth=0 error
jmp syqcre_sub_error

syqcre_sub_checkl:

cmp cx, 40h ;. larger than 64 ?
jbe syqcre_subl ; no jump
mov ax, 0451h ;. error

13



jmp

syqcre _subl:
mov
XOor
mov

mov

sygcre _sub2:
test
jnz
add
inc
loop

mov

jmp

syqcre sub error

dl, cl
ax, ax
bx, 0230h

cX, max_task no

byte ptr[bx+0100h], 80h
fill queue message

bx, 0108h

ax

syqcre_sub2

ax, 044eh

syqcre_sub_error

fill queue message:

mov
mov
mov
mov
mov

mov

mov

cle

jmp

si, bx

[si+0100h], d1

byte ptr[si+0101h], 0
byte ptr[si+0102h], 0
byte ptr[si+0103h], 0
ds: [si+0104h], bx

ds: [si+0106h], bx

syqcre_sub_exit

syqcre_sub_error:

stc

syqcre_sub exit:

pop
pop
pop
pop
pop
ret

ds
si
dx

CX

bx

depth in cl
first queue ID=0->AX

is this queue AVAILABLE?
Jmp
find next queue

yes,

queue id increased

no empty queue for use

bx—>queue buffer head

record size for this queue
initial message count
initial current label number
initial server number
initial input pointer
point to first element
initial output pointer

point to first element, too

i bEv i, queue ID 5 Task ID B LT7VE2EANZ, FeomPAFIGN 75 (i 4
E{]%#ﬁ\ly\ﬁlj,queueiﬂ)io, QUEE@%:/\W\ﬁu, queue_ ID=1¢e--- ) ’ BJ\@J@J@E, %)J
SIS LBl O GBI SIS mput 1 output S8 ARSI A SIZENBC A3k,

14



4.

PR bR EE S AR S5 5 204 0.

A E 2R ERT
£ SRTX 1, syapst T RIRHE BRG], FATH A2

BIN: ZFAEEE BX AL S BB IR IRAE, DX AX A0 2 0 S8 A HL (87 L.
. TS, CARRY 35 0; #° CARRY ‘B, AX 2FA7S840 5 A EHRD

044dhee+++- BABIBR TR R
044 fheeeses A3
PLF syapst A& RAE Y ks

mov ax, offset block
mov dx, seg block
mov bx, queue_ID
call  SYQPST

jc error

LUN 2 syacre UseBUACHH, VR Aol S DXATBAS R A 53

;sygpst: post a message to a queue

sygpst_sub:

push bx

push dx

push si

push di

push ds

push ax

push dx

mov ax, bx

cmp ax, max_task no
jb sygpst_subl

mov ax, 044dh ;queue_id is too large
jmp syapst_sub_error

sygpst_subl:

mov bx, dseg
mov ds, bx
mov bx, 0108h
mul bx

mov bx, ax

15



add bx, 0230h

sygpst_sub2:

test byte ptr[bx+0100h], 80h
jz sygpst_sub3

mov ax, 044dh

jmp syapst_sub_error

sygpst_sub3:

call sysdti_ sub

mov al, [bx+0101h]
cmp al, [bx+0100h]

jb sygpst_sub4

call syseti sub

mov ax, 044fth

jmp syapst_sub_error

sygpst_sub4:

mov si, [bx+0104h]
pop dx

pop ax

mov [si], ax

mov [si+02], dx
mov di, bx

add di, 0100h
add si, 04

cmp si, di

jb sygpst_subb
mov si, bx

:1996. 1. 29 by yqgh
sygpst_subb:

mov [bx+0104h], si

inc ds:byte ptr [bx+0101h]
call syseti sub

cle

jmp sygpst_sub_exit

sygpst_sub _error:

pop bx
pop bx
stc

sygpst_sub exit:
pop ds

: bx—>this queue addr

: 1s queue empty?
; no jmp

: queue is still not created

: disable task switch

; get current message count
: greater than max length?
; no, jmp

: enable task switch

: queue is full

;oexit

. take input pointer

. dx=seg

: ax=offset

: insert a double word

: message in current location

: di—>queue bottom

: next input pointer

: input pointer arrive at bottom?
; No, jump

: input pointer —> queue head

: reserve input pointer
; message count++

: enable task switch again

16



pop
pop
pop
pop
ret

di
si
dx
bx

TERI AR BRIV A TR E AL B, BRI — 200 S, BIAIREE input N 4, FHHA
FREDIN 4 )5 A RABAI KRS, SN 75 20K f A BT AR 2RSS 8, SEBLAE A

N ZIINEZ (R

MBAF IR 2531 08 (1)
5 SRTX ', syqace JF BRI 26 6, HATH o

M. A7

BX AL BAS bR UAT

fti: #7REI, CARRY i 05 DX:AX A& XU H &, 7 CARRY BAL, AX AFAraekit

BN AR

044dhe=++-- PAFIARIRAT 1D iR
0450h-++++-BAFI 2 EE 1R,
PLF syqacc A& F) SR ] v

mov
call
jc
mov
mov

LUN 2 syqace (USeBUACH, RO A DX BA S (K34 vk

bx, queue ID
SYQACC

error

ds, dx

si, ax

;syqacc accept a message from a queue

sygacc_sub:
push
push
push
push
push

mov
cmp
jb

mov

bx
cxX
si
di
ds

ax, bx
ax, max_task no

sygacc_subl

ax, 044dh ;queue_ID is to large

17



jmp

sygacc_subl:
mov
mov
mov
mul
mov
add
test
jz
mov

jmp

sygacc_sub2:
call
mov
or
jnz
call

mov

jmp

sygacc_sub3:

mov
mov
mov
add
mov
add
cmp
jb

mov

sygacc_sub4:
mov
dec
call

cle

jmp

sygacc_sub error

bx, dseg
ds, bx
bx, 0108h
bx

bx, ax

bx, 0230h

byte ptr [bx+0100h], 80h ;

sygacc_sub2
ax, 044dh

sygacc_sub_error

sysdti sub
al, [bx+0101h]
al, al
syqacc_sub3
syseti sub
ax, 0450h

syqacc_sub_exit

si, [bx+0106h]
ax, [si]

dx, [si+02]
si, 04

di, bx

di, 0100h

si, di
sygacc_sub4

si, bx

[bx+0106h], si
byte ptr [bx+0101h]

syseti_sub

sygacc_sub_exit

sygacc_sub_error:

stc

’

’

: bx—> this queue buffer

is this queue created ?

; yes, jump

: queue is still not created

get msg count
is there message in queue
yes jump

no msg in queue

remove a message from queue
get offset first
get seg

next output pointer

queue bottom
if next point to bottom?
no, jump

next point to queue head

set next output pointer

dec message count
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sygacc_sub exit:

pop ds
pop di
pop si
pop cX
pop bx
ret

VER AT BB SR AR B, SR 2R, i HHRER output I 4, FFH
FREFIN 4 J5 CABIRE RS PRJE S, I i S L AR B R BB B Sk, S BUATEER
BB AR

VERL, SYQACC SEBLARZ A BAF o LRI — 4 A, A7 BASI A 6L, Ik
ACRS 0450H, LA R ZEA-4H 1) SYQPND thit EAZIFR IR — 20, (B BB A 8o T
SV, AAT 55 5 SR LA 550, BRI A1k, (liF- SYQPND ¥ K BIT-45- 14 15 A
S I B A 2%, R B 380 T kA 20)

AR ZS 7 11

5 SRTX 1, syqing H FEWHEEASIRPIRES, FHATHI 2

BiN: ZATHE BX AL BB KIAR AT

favi: 47 CARRY by 0; CX A& APASIHHu A H (AT 0), DX:AX Pl &0l f s
KL (Y CX=0 B, DX:AX TG0 5 #7 CARRY A, A 2RI, CX=0, AX 2 fEas it R A
T

044dhe+++-- BAFIFRIRTF 1D 4515
LARJ2 syaing (848 ] D71k

mov bx, queue_ ID
call  SYQINQ

jc error

or cX, CX

jz no mail

mov ds, dx

mov si, ax

LUN 2 syaing (se A, v AR ou il DX AR A

:syqing perform a queue inquiry

syqing_sub:
push bx
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push
push
push

Xor
mov
cmp
jb

mov

jmp

syqging_subl:
mov
mov
mov
mul
mov
add
test
jz
mov

jmp

syqing sub2:
call
mov
mov
mov
mov
call

cle

jmp

si
di
ds

CX, CX

ax, bx

ax, max_task no
syqing_subl
ax, 044dh

syqing_sub_error

bx, dseg

ds, bx

bx, 0108h

bx

bx, ax

bx, 0230h

byte ptr[bx+0100h], 80h
syqging_ sub2

ax, 044dh

syqing_sub_error

sysdti sub
si, [bx+0106h]
ax, [si]

dx, [si+02]
cl, [bx+0101h]

syseti sub

syqing _sub _exit

syqging sub_error:

stc

syqging sub exit:

pop
pop
pop
pop
ret

ds
di
si
bx

;queue_ID is too large

: bx—> queue head
: 1s queue created ?
; yes, jump

: queue 1is not still created

: find out addr of message
: dx:ax contain a copy of
; first out queue data

. take message count

VETE SYQINQ S8R SR XU Fig b K95 DURRHY, JFANG: SYQACC JRAEKs fai
TREFEAL, £E SYQINQ 2 J&, 1] SYQACC, 432 DX: AX 15 SYQINQ 584 —#¢.
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LRI AL

ZATSS AR B I HLR RS (D)3 5 A AT OG, A5 4HEL T SRTX 1Y) 5E I
L
L. SEIES SOE I T

ZATSREF BB AT — 3 7 B 2 I P LB MO B Sk, S xR p g, n] LM R
GE SIS IS A B A e, AP IR IR SRR, 5 BN A IV 5 2 I PR R R A T 428
il

SRTX J&41xf PC HLIMBETHA, DOS RELHERE 55ms 74—k INT8 [ Hhikr, £ INTS f1)
TR SRR, JHH T OINT IC(INT 1C [sR¥iAc =), DtbnT g —AN 1 CLU R 50
e INTIC, Hirl LAk R GeE NI AT E SRR s, AEteR e, vl LR Sl e e 2l
Ihig, £ SRTX Hf, SYSRTT At fEIXAE AN ek 4.
2. SENZRISE

TE SRTX H, RGUEM YA sysrti, SEHLE N HIhfE. PL & SYSRTT [ SEBAChS -

:colck interrupt handler

sysrti proc far
push ds
push ax
mov ax, dseg
mov ds, ax
add ds:word ptr[04], 55 : inc system clock
test ds:byte ptr[07], 0ffth : task can switch ?
jnz sysrti_sub2 : not, exit
test ds:byte ptr[0bh], Offh ; task has been suspended?
jz sysrti_sub2 . yes, exit
Jjmp sysrti sub3

sysrti_sub2:

pop ax : direct exit
pop ds

sti

iret

sysrti_sub3:
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push bx

mov bx, ds: [0eh] : take out TCB for running task
or byte ptr[bx+01], 10h : set interrupted flag
pop bx

pop ax ;. reserve all state

push es : for recover running

push di . ( see module of

push si : run_interrupt task )
push bp

push bx

push dx

push cX

push ax ; reserve environment

mov bx, ds: [0eh] : take out TCB pointer
mov [bx+0ah], sp : save current task status
mov [bx+0ch], ss

mov ds:byte ptr[0bh], 0 . set suspended flag

jmp reschedul : enter next schedul

sysrti  endp

TEAR T, FEIA RY AR

[04-05] : Ak, ] T3 MATE I AT LIRS 1) ms £, KAHRERE 55ms 4 H]—1X,
Ptk [04-05 14 55.

[07] : 2 HABAT HIAT55 A& 45 7] AR 48 DR A s A1 o 2 B P P LUK A2 9, £E SYSRTT
T SRR AT 55 HORAS B IR B i D e R AT 25 WU 8T, 45 M AT TS5 A SR vri bl
e, A L0714 Ox . (WL LT = ) 15 1)

[Obh]: 2L S5 B bR A&, FAES5 ki, ¥ & [0bh]=0, A SR VFHEAT AL 55 I V)
. (XARERAA L)

[0eh-0fh] : 4R[IEATAES5 1) TCB 54T

AT LA Y, SYSRTT (K1t BUHS 24 B AE 45 1) TCB, K3 a5 S BILZ 8 (RAT A0 AT 45 (R R
EHERARET ORAFAEAAESS TCB 1) [0a-0d] 55 rh GXHL A TCB Py [10-11, 12-13]
FAMAERD , SR JEREN R (reschedul).

3. T4 MEAR (SYSSLP) A L5
75 SRTX 1, sysslp I TAbARS R 2 KN a], AR T2
e TAEE AX A HER I TR BE (ms)
i G
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PLF sysslp 8L H vk

MOV DX, PARALLEL PORT

P1:
IN AL, DX
TEST AL, READY BIT
JNZ  DO_OUTPUT
MOV AX, 55
CALL SYSSLP
JUP Pl

PLF & SYSSLP [z T CHS :

’

:sysslp sleep for specfied duration

’

sysslp sub:
cli . forbit clock interrupt
call current_time agument : time calculate
call suspend_itself . set task suspended
ret : enter next schedul

’

current_time agument:

push ax

push bx

push cX

push ds

mov bx, dseg

mov ds, bx

mov bx, ds: [0eh] . take out TCB

mov cx, ds: [04] . get current clock

add ax, cXx : current time add agument
mov [bx+0eh], ax . task will be awakened
mov al, [bx+01] © at ~ax’ moment

and al, 0fdh : set not awakened status
or al, 04 ;. set sleep status

mov [bx+01], al : save

pop ds

pop cX

pop bx

pop ax

ret

’

:suspend current task

’



4.

suspend_itself proc far

pushf : called only by sysslp sub
push ds

push es . reserve current status
push di ;. for awakening to run

push si

push bp

push bx

push dx

push cX

push ax ; reserve enviroment

mov ax, dseg

mov ds, ax

mov ds:byte ptr[0bh], 0 : set suspended flag

mov bx, ds: [0eh] . take TCB addr of current task
mov [bx+0ah], sp . reserve stack address
mov [bx+0ch], ss : (all status is in stack)
jmp reschedul : enter next schedul

suspend_itself endp
KT AT LLE AR TCB ) 14-15 575 (slice) MAE T, SYSSLP [ AX {54

HITRBIEATI, BN slice . WAJEHIAIOAUS T AR, slice W ZI)—21, {£5%
AP,
suspend_itself BECE 24 AT 55 MIBLZ (A7EAE L TCB Hh (10-11, 12-13 775 : SP A1

SS), ARG HE N LR .

MBAFH G EL SYQPND ) SEEL.
PARTEA TUE T MBAFHEGH L SYQACC FsBl, LR FRATTIF SYQOND ) 528
BIN: AFAEEE BX AL AB AR URE, AX A7 T 258 1 B R 2 255 1 ms 4L
. 7 CARRY &y 05 DX:AX Hi & A BB HH AT IR TR L 45 CARRY EA, AX
T AR R AR R

044dh-+--BAIIFRIRAT ID ik

0450+ AN HE 1R o
PAR 2 syapnd (1) LR U

mov bx, queue_ ID
check:

mov ax, 1000

call  SYQPND

jnc OKEY
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Jjmp

check

PLF 2 syapnd HSEIACHS -

;sygpnd: receive a message from queue

sygpnd_sub:
push
push
push
push
push
push
mov
cmp
jb
mov
Jmp

sygpnd_sub01:

mov
mov
mov

sygpnd_subl:
mul
mov
add
test
jz
mov
Jmp

sygpnd_sub2:
call
mov
inc
call

mov

sygpnd_sub22:

cmp
je
or
jz
Jmp
sygpnd_sub3:

test
jnz

bx

cx

si

di

ds

ax

ax, bx

ax, max_task no
sygpnd_sub01
ax, 044dh
sygpnd_sub_error

bx, dseg
ds, bx
bx, 0108h

bx

bx, ax

bx, 0230h

ds:byte ptr[bx+0100h], 80h
sygpnd_sub2

ax, 044dh

sygpnd_sub_error

sysdti_sub

ch, [bx+0102h]

ds: byte ptr[bx+0102h]
syseti sub

cl, 01

ch, [bx+0103h]
sygpnd_sub3
cl, cl
sygpnd_sub6
sygpnd_sub4 ;

byte ptr [bx+0101h], 0ffh;
sygpnd_sub7 ;

» YES,

;queue_ID is too large

: bx—>this queue head
: 1s queue created?
Jjump

: queue is not created

; YES,

;. get current pass id
: next pass id

my pass id is equal to
current server id ?

; yes jump
: time out ?

exit

no, delay ax ms

is there message?

; yes, jump
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or
jz

sygpnd sub4:
pop
push
call
dec

Jmp

sygpnd_subb:
inc

sygpnd_sub6:
mov

Jjmp

sygpnd sub7:
pop
call
mov
mov
mov
add
mov
add
cmp
jb
mov

sygpnd_sub8:
mov
dec
inc
call
cle

jmp

cl, cl
sygpnd_subb

ax
ax
sysslp_sub
cl
sygpnd_sub22

byte ptr [bx+0103h]

ax, 0450h
sygpnd_sub_error

ax
sysdti sub
si, [bx+0106h]
ax, [si]

dx, [si+02]
si, 04

di, bx

di, 0100h

si, di
sygpnd_sub8
si, bx

[bx+0106h], si

byte ptr [bx+0101h]
byte ptr [bx+0103h]
syseti_sub

sygpnd_sub_exit

sygpnd_sub_error:

pop
stc

sygpnd sub exit:
pop
pop
pop
pop
pop
ret

bx

ds
di
si
cX

bx

;. time out ?
: yes, exit

; delay AX ms
; set time out flag
; continue fetch message

: set next server id

; time out error

. take out a message

; form next output pointer

: queue bottom

is point to queue bottom

: no, jump
: yes, next output pointer

is queue head

save output pointer

: dec msg number
; next server id
: this is gateway alg

1E syqpnd W, FRAFIFPERA WA, AT sysslp, iXWIE], AE5EE T % CPU X
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PEHIRL FEARSHaaRIsAT, BT REAEAR S syapst W E, IXFE, AMES I
PRAIBATIN, T DA I R T

DU 55 R S LS
FE45 P SEIN ZATSS AR IR L, B E R DI M T AR 2 AT AT AT 55 3 L
R R I T IE 4TRSS, FBZAT 451 TCB Huhk, MiZ% TCB "R EUH Lyl h Wiia 17 e
3, NITPRFZAL G- BENIEAT.

BB LA R
take_ptr_pair: DIREEHE IR 07 B T FaEr.
BN AX=ERBEE R XU AR E T A A7

HrH  AX: BX=XU T ¥5 4T

o
mov ax, 0ah ;should be 06h
call take ptr pair ;. take out current ss:sp
mov SS, ax ; of this awakened task
mov sp, bx

DL TR IhRE R BRI — AMESS LB TP B2 I SS: SP, IX A RS DIVK 24T 45 ik
BATINW AL R4 TCB 1Y Oah A7 B AF U2 IR PRI E) SS:SP. 25 AX=04H, K/
AT S HIUGE 1 CS: TP,

take ptr pair FJSEIARTL AT

take ptr_pair:

pushf

mov bx, ds: [0eh]

add bx, ax . get TCB

mov ax, [bx+02] : take out a pointer pair
mov bx, [bx]

popf

ret

task _not_run:INHERFERATS, W EAMTS AATIZITIRE.
task not run [SZEIACHL AR

:stop a task, this task will not run forever

task not run:
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mov ax, dseg

mov ds, ax

mov ds:byte ptr[0bh], 0

mov bx, ds: [0eh]

mov byte ptr[bx+01], 0

jmp reschedul

. set suspend flag
. take out TCB pointer
: stop task running

: task is excluded from reschedul

set_run_flag: IIREE W BT ARIBITE W, APHELRA.

set run flag MSZBACHL LN T

set_run _flag:
push ax
mov al, Offh
mov ds:[0bh], al
mov ds:[0chl, al
pop ax

ret

;. set current task
: not be suspended
. current task is

: not ended

run_ready task:ZhBE/ENE ANk T READY JRASHITS5BENIZAT.

R, AT S AE BN Y S5, A AL T READY AR, K, AT S50 BAT 18T, A AT
IR ABAT . AEAESTIe AT ), & T RER Iy (RIVE R rh T SYSRTT 45 BeAT 55 E A
TR, WT 8l T A5 A BE YR M AL TR (AR RS, ARG LB NIET, B

FEANZE AL T READY IR,

run ready task HJSEZHUACHIHN T :

:pass cpu control to task that is ready status

run_ready task proc far

1 mov ax, 06

2 call take ptr pair
3 mov Ss, ax

4 mov sp, bx

5 call set run flag
6 push cs

7 mov ax, offset task not run
8 push ax

9 mov ax, 02

10 call take ptr pair
11 push ax

: take out initial ss:sp

. form task stack

: set task is ready
; ¢s of task not run

; ip of task not run

(after running this

. task completely,
: run task not run)

: take out initial ecs:ip
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12 push bx
13 ret : start to run this task

run_ready task endp

VLR A BT, 1-4 47, SR HUT 56U 1Y) SS:SP 12k HTTIY SS:SP, 6-8 47, #4518
¥ task_not_run ff) CS:OFFSET I AMERE, 9-12 47, AT GIEEIN ) CS: OFFSET $RHLH
SKIEAHERR, 13 71 ret FRASLILRREUIIRIE], BN ret Ha4ZE HAERAE, P
W H NHERR Y CS: OFFSET 5, /E24 ret $84 2 JGH CS: IP, AT S BNIEAT. AAT55
EW RIS AT 58 e LA S, 5 A A 9] 1 L) 3 task not_run f¥) CS:IP, T A&
task not_run JFUHIET.

ARSI Z W TR R RS, 5 2T ALy,

run_awakened_task: DJREZRE— ML T HEIGH PRS- HBNIBAT.

P B S B ORHERIN Y SS 2 SP, AR5 MAZMER I B A& 25 A7 RAH,
WA IFIR ] VE AL reschedul HERIJHZ jmp run_awakened task FF-2- 1A
KHJ CALL run_awakened task 84 & X 7 5 suspend itself (#£ SYSSLP_SUB HviffJ})
H jmp  reschedul MIFERY, run_awakened task FIAEH] ret 54 wiik 0334 1
SYSSLP [ F—4c45 4.

run_awakened task HJSZERACHE LN

:pass cpu control to task that is awakened status

run_awakened task proc far
mov ax, Oah
call take ptr pair . take out current ss:sp
mov Ss, ax . of this awakened task
mov sp, bx
call set run flag ; set task is not suspended
pop ax : restore all status
pop cX : and flags,
pop dx : continue running
pop bx . task from awakend
pop bp : address, usually,
pop si : this address is after
pop di : sysslp call.
pop es ; for example:
pop ds ; mov ax, 1000
popf : call sysslp
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sti = :here is awakened addr
ret : mov si, bx
run_awakened task endp : (pushed by suspend itself)

run_interrupt_task: IHEEERF— MG TR WRIRAS LS HANIET.

FEFF 1 G B BT Iy £ SS 2 SP, ARG MAZHERR TP U b N IR 25 A7
{8, KRB TR IA]. {E AL reschedul FRAJAISE jmp run_interrupt task 541
AR CALL run_interrupt_task fi§& /&4 75 sysrti (fE SYSSLP_SUB H ]
jmp reschedul #FERY, run_interrupt task FIARBH] iret #5430 T iIRSFEF
OpA SR

run_interrupt task MISZEACAL LN

1

:pass cpu control to task that is interrupted

1

run_interrupt_ task proc far
mov ax, Oah
call take ptr pair : take out current ss:sp of
mov Ss, ax ; this interrupted task
mov Sp, bx : set new ss:sp of this task
call set run flag ; set task is not suspended
pop ax : restore break point
pop cX : of interrupted task
pop dx
pop bx
pop bp ; interrupt break point is
pop si : pushed by sysrti -real
pop di ; time manage program
pop es
pop ds : restore to run from
iret ; interrupted point
run_interrupt task endp

L EJUARELLS, reschedul FEFEUAMERME T .
DU AR5 L S ARAS, M reschedul JF4G:

’

schedul :
mov bx, ds: [Oeh] : form currnt tcb address
add bx, 10h ; point to next TCB
cmp bx, 0220h ; has finished ?
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jb
test
mov
jnz
sti
hlt

reschedul:
cli

mov

reschedull:
mov
mov
test
jnz
and
xor
jnz
mov
and
jnz
mov
and
jnz
mov

sti

jmp

int process:
and

sti

jmp

sleep process:
mov
cmp
js
mov

sti

jmp

M FARE AT PUE H, AR5 HE R M reschedul FFA4R, 1 reschedul &M

reschedul 1
ds:byte ptr[Och], Offh
ds:byte ptr[Och], 0

reschedul

bx, 20h

ds: [0eh], bx
al, [bx+01]
al, 20h
schedul

al, 81h

al, 01

schedul

al, [bx+01]
al, 10h
int_process
al, [bx+01]
al, 04

sleep process
byte ptr [bx+01], 01

run_ready task

byte ptr [bx+01], Oefh
run_interrupt task
ax, ds:[04]

ax, [bx+0eh]

schedul

byte ptr [bx+01], 03

run_awakened task

no, check status

task execute end during
this tick?

Jjump

important, by ygh

no,

wait for next interrupt

entry for reschedul procedure
important, by ygh
bx—>first TCB

reserve tcb pointer

get status

tch is empty?

Jjump

is inhibited to execute?

yes,

is not runnable?
Jjump
get status

yes,

task is interrupted ?
yes, jump

get status

task is seleeping?
Jump

set runnable status

yes,

important, by yqgh

cancel interrupted status
important, by ygh

entery task interrupted

take out current clock
cmp with awakening moment
Jump

set awakened status

not time out,

important, by ygh

entry awakened task
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FA> TCB TR ST SRS, 2 ST BUSAT IR SS BENIE T, Htn] I, 5
SCHENT AR S5 IS G dme e, TCB AL TR I AL, P SICERE TG gtk L.

55 BE RIS AL :

S AT EE? N CL LR v] LU, AES5 T BER AEAEPIAN T, — AN AE
PR suspend_itself H1, J3—AME sysrti [RE I 8 HAP.

suspend itself i sysslp K, sysslp BATLS THEADIRES. T8, (L5407 %
PRI, B4R 2, T BRI M BK, X ] sysslp, BATS THEMCIRE,
TR R RPN S AT 45384T, I sysslp MALSHEIN 2 5, AT RALIEAT; 4t X
BRI IR], AT 25 T L B YR T R L4 205k, DRI, W DABCHS WE 08, A 454k ST, S LR
HOLHE W syapnd R

sysrti JEBEE B AT RERE U, 8 I A R BE, B tick GBS 10ms, DOS
G 55ms) ;AR AN E I T, AEIRT RS R 7 A R U SE R T IE AT I 55 S X
ok, BNIBAT, IERRYE TIXAE I 25 hbr, A (55 St i B ok al A, [t (75 &
G N BAAG T PR AN A )

. NG
ASCHRAEN) SRTX A S22 P DA A 20 24T 45 R L (TG A T S BEURT A S L, 52 s
B, ARSI 24145 REE L SRTX A %, thfigtham K.
ASSCHEH K SRTX (R SRS B BE (srtx. ar ), 32 AT LU masm & 1ink AbFE, 755
NIRRT SRTX IOHORTRF, 73 B ERARAS S S0RTE) T (pax. ar j, 1 EIHTA ASM #6
T 1986 FEKISCIE, #isl ).
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