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S'rOflJ.l,GE F'OR 1.\.N Hfi'ERAC'l:'IVE ENVIRONMENT {WITH Jl, F'INI'I'E NUMBER OF 

tJSEf.tS) 11, 
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MAIN STOF"".l\GE BE:B'ORE JTiBS 1\RE RUN< 

RESIDES ON DIS!\ OR DISKET'rE AND IS PLACED INTO MliIN STOl~GE BY THE 

PROCESS WHICH crHE SYSTEM OPERATOR 

USER IN~rERFACE ~ 

OCL CONTROL LANGUAGE~ S'l'ATE.MENTS 

SSP PROCEDURES J\.ND CO~lMA.NDS 

SSP U'I'II.ITIES 

- USER l-lPPI~ICAT!ONS 
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=======================~-~~~~~~~=·=================================== 
S'YSTE~/36 IPJTERNALS 

================================================================-==== 
2.1 SYSTEM SOFTWARE STRUCTURE 

FOR EXAMPLE: 

EXTERNAL 

lUTILITIES PROGRAM PRODUCTS USER APPLICATIONSf 
I (NON-SSP) 
I 
I 

f QUERY/36 ASSM. LANGUAGE 
I . DEF ~ASIC :r,ANGUAGE 
IDW/36 COBOL LANGUAGE 
f PS/36 RPG II LANGUAGE 

MAIN 

· f.E'l!Cr· ··1 ~... ···~·; 
I I 
,- - - - - - - - - - - - - - - - - - I 

f OPERATION CO~TROL UTILITIES SERVICES AIDS l 
FACILITIES I LANGUAGE (OCL) IDDU l STORAGE 

I ETC. l 
I I 
I I 

l- - - - - - - - - - - - - - - - - - l 
l ENHANCED U.ELP I 
l- - - - - - - - - - - - - - - - l 
I SYSTJ:l;M SUPPORT PROGRAM ( SSP) l 

~==?=?=====:~=======~==~===~============================':========= 
I I 
I I 

INTERNAL lDATA HANDLING SYSTEM SERVICE SUPERVISOR l 
I I 
I I 

FACILITIES l l CONTROL 
I I 
I I 

=========== ============================================: 
CSP 

SERVICES 
INPUT/OUTPUT SYSTEM SUPPORT 

I 
t 

SUPERVISOR : STORAGE .. 
1 
I 
I 

====~====== =~~~==========~=======~~============~=======:========= 
I 

DEVICE 
SERVICES 

DISK, DISKETTE, WORK 
I AND TAPE STATION 
I 
I 

I 

COMMUNICATIONS OTHER! INPUT/ 
l OUTPUT 
I 
I 

~=======~=====~=~~~~============================================== 
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bLJ.\IN S'I'ORAGE STRUCTURE 

PROGR:R>J4 ATTRIBUTES 
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FIXED 

WORK ,AREAS 

NUCLEUS 

L_ - -
PROGR&'liS 

WORK AREAS 
USER AREA 
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• Vli.RIZ\.BI.,E NUCLEUS 

3.1.1. FIXED NUCLEUS: 

'I'HE SYSTEM ARK!\ ALW:P«'.i'.S INCI~UDES A MINIMUM 
ON~ 

.MAIN S'I'ORA.GE SIZES r AND 

THE 36 MODEL 

.MJ'l.IN STOR<\GE SIZE 

PORTION DEPENDING 

~-·~·~-· ---· ~---- ----- ~-~----·-

128K 256K 32K 32K 40K 

512K 34K 34K 42K 

1024K 36K 36K 44K 

1792K 38K N/A N/ 1'. 

2048K 40K 40K N/A 

3 MB - 7 MB 64K N 

NOTES: 
1. IF DISPLAYWRITE/36 IS INSTALLED ON THE 

SYSTEM, ADD AN ADDITIONAL 2.25K. 
2. INCLUDES AN ADDITIONAL BK FOR PC TO CSP 

INTERFACE. 
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t~ s~~ls.~eF~~:l. sP~J\C'.E 

ASSIGl'J / EiR:r;I~ 

CJ\.CHE M.EMORY 

TE!E SYST1E~1 llJ>R:t:}\. ALSO Il\f·CLUrJ:E~S 

ACTIVITY ON THE SYS'.J:'EM~ 

SDLC INTERRUPT HANDLER 

VARI,:t.~BLE POR'I'ION DEPENDING ON 'l'HE 

8 

SSP-ICF BSC INTERRUPT HANDLER 12 KB 

Be:··~ 

'""'"' 3270 INTERRUPT HANDLER 8 KB 

MSRJE BSC INTERRUPT HANDLER 10 KB 

. X.25 INTERRUPT HANDLER 42 KB 

PRINTER DM AND SPOOL 
, KB . .I. 

FOLDER MGR AND I/O ROUTER 2.25 KB 
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FIT ALGORI'.l~HM 

Tlt!(ES KB FROM USER STOR~,GE 

•• DltNl~lVHCALLY MAINTAINED 

CON'l'J\.INS SHARED CONTROL BLOCK DATli. 

========================= =================================== 

AC'IIVE PRIN'rERS 

AC'l'IVE F'ILES BEING USED 

DISK CACHE 
:RESIDENT CODE 

DATi'~ COMMUNICA'I'IONS 

51 BY'I'ES 

5 2 BY'I'ES 

512 BYTES 

512 BYTES 

VARIABLE AMOUN'r BASED ON THE 'IYPE 
COMMUNIC.P.TIONS ACTIVE 

IS AN ACTIVE FILE {EVEN WHEN THAT FILE IS NOT USED BY 
THE 
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IS 
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'1' -~~-,-I 
' 11 ! I B I 

l -~---l I 

v 

A 

4 KB 'rRANS 

REAL TRANSIENTS ARE ONLY 

MAIN STORAGE 

AREA 

T 
r-- c 

I '~ I T 
~---1-

D 

TR.~NSIENTS 

EXECUTES IN USER AREA 
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'!'HE 
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====================================================================== 
SYSTEM/36 INTERNALS 

====================================================================== 
3.1.2.1 USER PROGRAMS 

THE SYSTEM VIEWS ALL PROGRAMS AS "TRANSLATED TRANSIENT": 

• TRANSIENT ROUTINES: 

- ALLOCATE 

- COMMAND PROCESSOR (NOT MAINLINE) 

- INITIATOR 

- SSP-ICF MANAGEMENT 

- SYSLOG 

- TERMINATOR 

- WORK STATION MANAGEMENT (GET OPERATION) 

- WORK STATION MANAGEMENT (PUT AND PUT OVERRIDE OPERATION) 

• LANGUAGE COMPILERS 

• UTILITIES 

• USER APPLICATIONS 

- MEMORY RESIDENT OVERLAYS 
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DI 

.?iREi\ 

====================================================================== 
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I 

IDEN'I'IFIED IDs 
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====================================================================== 
SYSTEM/36 INTERNALS 

==================================================================~=== 

3.2 DATA BUFFERING 

3.2.l USER PROGRAMS 

• OBJECT CODE INCLUDES: 

- EXECUTABLE INSTRUCTIONS 

- WORK STATION BUFFER 

- TABLES/ARRAYS 

. OBJECT CODE DOES NOT INCLUDE: 

- PRINT AND DISK BUFFERS 

- FORMAT INDEX AREA 

- STORA.GE INDEX 

====================================================================== 
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~· A,PPENDED TO THE PROGllAM 

S'l'ORED IN A TJ~.SK WORK :SPACE 

I?'fDEX :f3lJF1?ER 

INDEX BLOCK 

====================================================================== 
AEB 17 09/13/86 
====================================================================== 



64 KB 

IT I 
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REI,JO_P1_DAI~IiE 
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11.. (~OPY fJ~F THE (;ODE l S IA)F4.DED 1?0F?. EVE~RY tJSE:R_ 

CODE CAN BE c:RANGED vrf!ILE IN USE 

IN'I'ERRUP'J:IBI,E AT A SOF'I' S'I'OP 

-- REINITIALIZED EACH TIME IT IS USED 

SYSTEM PROGR..i.°'1.\1S ONLY 

REENTFANT: 

ONE COPY SERVICES SEVE:R.Z\L USERS 

INTERRUP'rIBLE ~ ANYWHERE 

~ CODE CANNOT BE CHANGED WHILE IN USE 

- SYSTEM PROGRAMS ONLY 
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================================================================·====== 
SYSTEM/3'6 INTERNALS 

============================================-==:=================-====== 

3.3.1.1 EXECUTION ATTRIBUTES - EXAMPLE 

EXAMPLE: THREE (3) USERS REQUESTING THE SAME PROGRAM (PGMl). 

USER 3 

USER 1 

USER 2 

_J 
PGMl 

MAIN STORAGE 

REENTRANT 

• 1 COPY OF PGMl 

• CAN BE SHARED BY ALL 
USERS CONCURRENTLY 

USER 3 

USER 2 

------' QUEUE 
v .....--- ----.- USER 1 

PGMl 
··········•·--···--~---····•«•• - . ~--l 

PGMl 

MAIN STORAGE 

REUSABLE 

• 1 COPY OF PGMl 

• CAN BE SHARED BY ALL 
USERS, BUT SERIALLY 
(PGMl SERIALLY-REUSABLE) 

• USERS ARE QUEUED 

USER 2 
PGMl 

PGMl 

MAIN STORAGE 

RELOADABLE 

• 3 COPIES OF PGMl 

• EACH COPY OWNED 
BY A DIFFERENT 
USER (PGMl 
NON SHAREABLE) 

====================================================================== 
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PGMl 

LESS STORAGE TO GET THE Sli""'ViE NUMBER OF' ,JOBS DONE: 

PGM1 
BUFFER 

24 KB 
6 KB 

FIVE { 5} COPIES OF PGMl WITHOUT REEN'TRANCY 

- l;,. SINGLE COPY OF PGMl WITH REENTRANCY 

150 KB 

RES 54 KB 
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l1ISI\ 

NONSWA.PPI.;.BLE (PINNED) 

PROGRJ\M IN iSTOl'.:tl~GE A.LL ~rllE TIME 

N:E\fFIR S\iAPPEI) TC) DISI< 

lt. NEW COPY OF 'I'Erl~: PROGRAM. IS LOADED WHEN NEEDED 
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STORA,GE P.T'I'RIBU'rE:S 

SWAPPABLE I 
I 
I 
I 
l 
l 
I 
~ 
' l 
I 
! 

l 
====================!============= 

I 
! 

I FIXED 
NON SWAPPABLE NUCY,JEUS 

VARIABLE 
I 
! 

NUCJ,.,EUS 
====================1============= 

REFRESHABLE I. TRANSLATED 

L 

SYSTEM 
PROGRAMS 

BASIC 
PROGRAMS 

36 

~~.~· ~~·-~"----

~-=..,....-=-""""'-="""""'-=""""' 
<='=,..,,.,,~="""'-""-""'""-"""""-='-= ........ 

REAL 
SYSTEM 
TRANSIENT 
PROGRru'\fS 

UTILITIES 

USER PROGRAMS 

PROGRlU-1 
PRODUCTS 

DATA ENTRY 
FACILITY {Di@:F} 

================= 

================= 
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SWAPPING 3 6 USES ·ro CON'I'RCH .. 

'I'HE OVEP,I,AY S'fRUCTURE AI.LOWS A 

PROGFJ'.\M 
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LIB:Rli.RY DIRI~CTO:RY Jl,S l.i.. SUBROU'I'INE MEMBER • 

.lC:,'I'TE.MP'I'S ,<;,I"''I'Im CHEA'I'ING lll. LOA.D MODULE 1 'I'O i?I'I' lA LINK~·EDIT 

LOAD MODUI,E INTO THE 1"..MOUN'I' OF l'Jl_l\.IN STORAGE CUR..'!lENTLY 

AVAIL1'c.BLE TO l» PROGJ.Ll:l,M. 

ABOVE CA.NJSIOT BE DONE DIVIDES THE LOAD MODULE INTO 

SUES 'I'HE SAME BLOCKS (OR Jl,RE.lli.) OF MAIN 

s·ro:Hl">.GE REPl'~Ji,,TEI:JI,Y B".£ OVERI,AY!NG OR REPLACING E.A .. CH SEGMENT 

i~S IT IS I,ONGER NEEmm BY THE PROGP.J1~M. 

OR 

I'I' C.l-1.N BE EXECU'f'ED B.Y YOU 

====================================================================== 
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=====================================================~================ 

SYS'JililM/36 INTERNALS 
============~=======================================~============~==== 

3.4.1 OVERLAYS 

YOU CAN OFTEN SOLVE COMPLEX DATA PROCESSING PROBLEMS BY USING 

SEPARATELY COMPILED BUT LOGICALLY INTERDEPENDENT PROGRAMS THAT, AT 

"EXECUTION TIME, FORM LOGICAL AND PHYSICAL SUBDIVISIONS OF A SINGLE 

RUN UNIT. A RUN UNIT IS THE TOTAL MACHINE-LANGUAGE PROGRAM NECESSARY 

TO SOLVE A PROCESSING PROBLEM; IT INCLUDE ONE OR MORE OBJECT 

PROGRAMS, AND CAN INCLUDE OBJECT FROM SOURCE PROGRAMS WRITTEN IN 

ASSEMBLER 

COBOL 

FORTRAN IV 

====================================================================== 
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'I'HROUGH 'l'RANSFER OF CON'I'ROI, 

THROUGH REFERENCE :l'O COMMON DATA 

J>, C1tLLING PROGRJ.J,M CAN 'I'RflJ:i!SFgR CONTROL 'l'O A C].H,LED PROGRltM AND '.1'HE 

~v 

.n~· ""'·-'-' ·'-' .t. '" t'JHEN A CALLED PROGFAM COMPLETES PROCESSING 

CJl.N' DO ANY OF 'l'HE FOL!,.,OWING: 

'I'R~NSFER CONTROL BACK TO THE CALLING PROG:RA.'IVI 

CALL ANOTHER PROGRAM 

END THE RUN UN I 1' 

DATA 

~rHE Pl-1.0Gl<AM 

PROGRAM IN'I'ERACTION MIGHT THP..T BOTH PROGRF,.MS HAVE ACCESS 'fO 

'I'HAT SAME DATA. 

IN A CALLING PROGRAMv DESCRIBE COMMON DA'I'A ITEMS IN THE SAME MANNER 

AS ANY OTHER DATA ITEMS. ALLOCATE STORAGE FOR THESE ITEMS IN THE 

CALLING PROGRAM. 
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S1tsC'l'ION HEJ:.DEHp YOU CAN CAJJSE EACH SECTION 'I'O BE STORED li.S ,/'> 

PtIY'SICliliLY I~JDEPENDEI'1T SEG.MEN~r (, 

:FOR RPG Lt. PRJJG&~1S, THE OVERI1AY LINKJ!i.GE EDI'I'OR CONTROI.iS HOW 

PROGR.FJ1S 1rnE SEGMENTED, NOT THE PROGRAMMER, 

================================================================~===== 
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FIXED SEGMEN'I'S l'rnE DIVIDED INTO 'I'WO TYPES~ 

SEGMEN'S'S 'I'HA,'I' ARE NEVER OVERLl\ID (FIXED PERMANENT SEGMENTS) 

SE~GMENTS THA:!' .A.RE OVERLAID (FIXJ:i';D OVERI,AYl\B1~E SEGMEN'I'S 

CA.N OVERI.AY AND BE OV:tiRLAID BY O'I'HER SEGM.EN"l'S DURING PRm:;:RAM 

EXECUTION,, 

PASS CO?~TR.OL ~ro IT~ 

====================================================================== 
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TO 

RESlJI.iT SOMETHING B.EING SWi'"PPED OUT 

'!'HE SIZE OF EACH OVERLAY. 

THE SIZE OF THE AVAII,ABLE MAIN MEMORY. 

THE NUMBER AND S ZE OF' OTHER PROGR..ThJIIS BEING EXECUTED. 
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====================================================================== 
SYSTEM/36 INTERNALS 

====================================================================== 
4.0 ADDRESSING 

THE SYSTEM HAS TWO MODES OF ADDRESSING: 

• REAL ADDRESSING 

• TRANSLATED ADDRESSING 

SYSTEM PROGRAMS CAN USE EITHER OR BOTH MODES WHILE USER PROGRAMS 

·cAN~UNLYUSETHETRANSLATED ADDRESSING MODE. 
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====================================================================== 
SYSTEM/36 INTERNALS 

====================================================================== 
4.1 REAL ADDRESSING OVERVIEW 

SYSTEM PROGRAM 
ADDRESS SPACE 

STORAGE 

.....---------.- - - - - - - - - - - - - - - - --r~--:---.--.--~r--:,...,.. I I I I I I I 
I I I I I I I 
I I I I I I I 

I I I I I I I 
I I I I I I I 

I I I I I I I 
I I I I I I I 

........ L.L.L . .l~L.Ll ..... t 
I I I I I I I 

I I I I I I 

l._r-' - - - - - - - - - - - - - - - - - - /~,-'-

7 MB 

(8 MB ARCHITECTED) 

7 MB 

(128 MB ARCHITECTED) 
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====================================================================== 
SYSTEM/36 INTERNALS 

====================================================================== 
4.2 TRANSLATED ADDRESSING OVERVIEW 

USER PROGRAM 
ADDRESS SPACE 

0 
1 
2 

. ·l 
4 

64 KB 

ATRs 

STORAGE 

--------- 2 

4 

::::::::!:::::_- ------ 1 

!11'91!_ ... __ ...-. _....,. .. ,._._._ -~"'" -}''''"t}~,"!!'!'!-.~--~-~~ --0-.. -.. -.----.. ····~·····I 

-----1----------- 3 

7 MB 
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L 

I 

r'{ 

"~""·'-•'"'·""-''·''._;;, 
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S R.EGION 

ANY REGION CURRENTLY AC'.UVE 
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64 

8 POR 

STE RS 

==============================================================~======= 
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IS I~CJ.AJ::tEt'.r 

3' PRGG.R1Ui! A rs DISPld'CHED T'G 1rHE MSP BY PRIOIUT':'i' ! PRIORI'I'Y 

DEPENDS ON 

LONG WAIT CONDI'I'ION 

'I'HE PROGRJ\J!f IS PREEMP'I'ED BY 

E" '1'HE PROGR.l\M TER~HNfl,,TES 

5. PROGR.~M B IS LOl\DED IN1rO MAIN STORAGE (SWA:PPED~IN) I''OR EXECU'I'ION'. 

H' MAIN S'rORAGE IS UNAVlULJl.BLE, 'fHE 1'1AIN STORAGE OF THE MOS'I' 

EI,IGIBLE ,AC'I'IVE TASK IS SELECTED AND TRANSFERRED TO SECONDARY 

STORAGE {SWAPPED-OUT} TO MAKE ROOM FOR THE INCOMING PROGRAM 

6. STEP 4 IS REPEATED FOR PROGRA-11 B 

PROGRAM C IS SWAPPED-IN. THE PROCESS CONTINUES AS FOR PROGRAM B. 

=======================================================~============== 
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WA.I 

CONSIDERED READY • THE 'I'ASK COULD BIO: WAITHi!G F'OH SOME I/O 'l'O BE 

.i:~ ii LONG WAIT' STATUS IS GI'VEN TO A USER TA.SK IM.MEDlJl,Ti'~LY AFTER 

.AN ll1CCEP'I' OR GET OPERATION TC A WORK S'I'1\TION HAS BEEN 

THE READY S'I'A'l'E OF 11. Tl4.SK ME:ANS THE "rASK IS NOT CURRENTLY EXECU'rING 

IT IS ON TEE READY 'I'ASK LIST $ 1 BUT HAS ALL THE IT 

NEEDS TO EXECUTE. 

6.3 ACTIVE STATE 

THE ACTIVE STATE OF A TASK .ME.ANS THE TASK IS NOW RUNNING IN THE MSP. 
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~\IA.Iir· 

ST1~~~I~E 

:PROGRl;iM. LIST 

=========================~========~=================================== 

READY 
STAT'E 

ACTIVE 
STATE 

I 

l ACTIVE~TO-LONG WAIT 
'<------------------~------

v 

<-----------------

'.! TASK 
1 DISP.f\TCHER 1 

; ·--·~-"~---~-~-·=-' 

RA} 

!<-------------------------. 
i ' 

t I 
::~g~~:::1 ACTIVE-TO-ACTIVE ) I 

!---~-----------------~! 
'----~----' 

ACTIVE-TO-READY 

================================================~=~===~=============== 
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rrs MSP~·'I'IME AND THERE ,?\RE O'Hl:ER TASKS OF OR HIGHER 

THE 'I'ASK IS 

.PRIORITY GROUP" 

PROGPAM DOEE) li. READ OP:Fl:RATION ·ro 

IN FIFO ORDER WITHIN I'I'S PRIORI'rY GROUP. 

READY~TO-ACTIVE, THE T.A.SK IS SELECTED TO EXECU1'E FROM 

'rHE READY TASK LIST IN FIFO ORDER WI'I'HIN ITS PRIORITY GROUP. 

WAIT-TO~~READY. THE OPERATION 'l'HA'I' PUT 'rlIE TASK IN A LONG 

WAI'I' STATUS COMPLETES" THE TASK IS PUT INTO THE READY 

Tli.SK J_,IST IN FIFO ORDER WITHIN ITS PRIORITY GROUP. 
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PROGIU\J:<'i 3 
PROGRPcM r• 

·=~ 6Q \... w 

PROGRAM ~ HIGH - 96 'I 
"-' £,, 

PROGRA.M E MEDIUM "" 13 4 
PROGR~.]1 F' LOW = 68 6 
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====================================================================== 
SYSTEM/36 INTERNALS 

====================================================================== 
6.4.2 READY TASK LIST QUEUE 

WHEN A TASK IS ON THIS LIST (OR QUEUE), IT: 

IS NOT CURRENTLY EXECUTING IN THE MSP, BUT IS READY 

HAS ALL THE REQUIREMENTS IT NEEDS IN ORDER TO EXECUTE 

HAS NOT BEEN SELECTED TO EXECUTE BY THE TASK DISPATCHER 

ACTIVE PROCESSING DISPATCHING POSITION ON THE POSITION ON 
_.EBOGRAMS ... .. .P.RIORITY . STATUS ACTIVE.PROGRAM. ... .THE. .. RE..ADY .. 
QUEUE LIST QUEUE TASK QUEUE 

PROGRAM 1 HIGH = 196 WAITING 1 -
PROGRAM 2 LOW = 68 READY 6 2 
PROGRAM 3 NORMAL = 121 WAITING 5 -
PROGRAM 4 HIGH = 196 WAITING 2 -
PROGRAM 5 Normal = 129 READY 4 1 
PROGRAM 6 Normal = 133 WAITING 3 -
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DI 

SI 2 

1'Ef.E T::AI=tG:E~ST 

BUFFER PLUS 1 KB? 

KB 

IC-3 I Sl?l\CE: BY 

DISK DA.TA 1"ll\.NAGEMEN'I' WHEN A EUFFER IS NONJ~PPENDED" 

USER SPECIFIED EITHER: 

/ / REGION OCL ST.ll..TEMENT 

SET PROCEDURE 
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PI~tJS 16 KB 

====================================================================== 
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KB 

KB KB 

I 

2 KB 
i -~~··-.,...~··~·-. 

13 KB 56 KB 

6 KB 7152 
I -~-·--~··~~··--
! '"'~~-""""m~~~ 

MAPPING 

·~ E:LH1INP1.TES STORAGE FRAGMEN'rA.TION 

====================================================================== 
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SE Q:£:4 DIFF'f~REN'i' JOB PRIORI'l'IES THE INPUT 

'I'HE SWAPPING A.ND .M~IN STORAGE PROC:t'~SSOR U'I'ILI ZA.TION OJ§' YOUR 

JOBS ARE 

SLIC:E! 

EXECUTION PRIORITIES 

SWll.PPING 

====================================================================== 
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SELA.RED SYS'I'EM Ji'ROGR.k"'l THA'I'; S IN A 

WftE:N THE CURREN'I' DEM.11,ND COUN'I' REACHES ZERO 

'l'HE 

UPtJ:t\f EXPIIZI?·JG, REPEATS 'I'HE 

ABOVE STEPS 

J!l!P,KES MAIN :S'I'ORAGE AVAILABLE~ 

===============================================~=====~===============~ 
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s '""" 

u --
:F -

MS ALLOTTED, DEPENDS 

'I'IME FOR 

liP~SE \7JtI~UE 

l4S 1I~I£"1El{, tr~qrT 

lJ~!Irr FAC~:OR 

DEVICES 

1255 
DIS,~( 

PRINTER (SYSTEM NON-SPOOL 

TAPE 
DISKE'I1'rE DA'IA. COMPRESSION 

I :f',~CTOH VALUE 

2 PER PHYSICl\.I, OPERl\TION 
PER PHYSIClJ...L OPER~TION 

11 PER PHYSICAL OPERJ..TION 
49 PER PHYSICAL OPERATION 
50 PER OPERATION 

~· ., .J. PER MULTIPLE PHYSICAL 
OPERL'\TIONS 

MSP"-TIME - MAIN STORAGE PROCESSOR TIME USED SINCE THE LAS'I' TIME OUT 

CSP~TIME - CONTROL STORAGE PROCESSOR TIME (FOR BASIC AND FORTRAN 
EMULATION) 

WHEN R-TIME IS EXCEEDED AND THERE IS A TASK OF OR 

HIGHER PRIORITY READY TO EXECUTE, THE TASK COULD BE FORCED OUT 

(SWAPPED-OUT} OF MAIN STORAGE. 

====================================================================== 
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BY 1\NO'I'HEH. 'l'ASK) BEF'ORE BEING :E:XE:CUTED AGAIN BY 'I'HE MSP FOR 5 S'.'lSTEM 

(8.192 
'L1N'I ~l 
MS} 

MSP"·'l'IME 
COUN'TER 

R-TIM.E 

i j • 

! ~ -
t '\'} "1• ~ < 11; 

I ! 
l ! 
l<-MSP->l<-DISK I 

! I 
START S1'}\RTED STOP 

400 --------------------
! 

I 375------------------------
(400-·3x8.192) 

R~TIME UPDATED 
FOR THE I/O Nr 
COMPLETION 

1 

(375-9x8.192) 
R-TIME AND MSP-TIME 
COUNTERS UPDATED. 
MSP-TIME COUNTER 
COMPARED TO 13 

===============:====================================================== 
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r• = "'~ 

't"r 
l} "''~" 

'I'HE REl-iCPlii:S A 

VALUE OP 3 x 81}19 1 6 MS) OR ftIIG!IER ~ 

WHEN MSPc~oTIME IS EXCEEDED AND THERE IS A TcASK OF OR 

HIGHER PRIORITY READY TO EXECUTEv THE TASK IS KICKED OUT OF 

THE MSP. 

====================================================================== 
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s ;{ ~3 fJ: Jj~ t1-I 
'rr~1E~,{)tr~r 

S~tS1:EM TJ?~IT 

8%19 MS} 

COUN1'ER 

TASK 

• ! 
' 

1~1~1: 
:4:5:6:7:8:9:0=1 2 

<--------MSP--------------

400 -----------------------------------

350 
(400~ .192) 

R-TIME UPDATED 
FOR THE I/O AT 
COMPLETION 

! 
I 
! 

203 
{350-18x8 .192) 

R~·TIME AND MSP-TIX"ili 
COUNTERS 
MSP~TIME 

COMPARED 

UPDATED. 
COUNTER 
TO 13 

====================================================================== 
AEB 55 09/13/86 
==================~=================================================== 



fJEFJ~~J}LT P~RIO:R~ITY) 

====================================================================== 
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•J:ti.:E E't()I~L<)i~JI:t~;J(~ 1J:.l~J3:LJ~S SHC)~V· C~A.r1il~(;(JFtIE~S ~~~qn ~:.rz2\L'UES {():ft I~II:";lEl~S} .ASS.I(;J~"J~D 

~I'(); 

USAGE 

SYSTEM 

USAGF~ 

-~· ~~.~·~~.~ 

USER 

SEVEN FIXED CATEGORIES 
RlrnGING FROM A LOW OF 240 'l'O :A HIGH OF 25.5. 

2 
3 

SYS'I'EM 4 
5 
6 
7 240 

'I'HREE :l:?IXED Cil.TEGORIES 
ONE; VARIABLE Clli'I'EGORY 

~-~~---~ 

HIGH or 
192 ON 

·-----
ME:DIUM 

128 

--·-·~-~ 

LOW 64 

-~---

---~~-~~·· -

--~--~--

NOID'Jll.L 

69 

NO 

or 

OFF 

============================~==================================~====== 
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AEB 

~HIGH ()R 
MEDIUM 
NORMAL OR OFF 
r,ow 

/ A.TTR OCL STATEMENT: 

HIGH OR YES 
MEDIUM 
NO TO 
LOW 

58 .09/13/86 
=====================~===~=====~===~~================================= 



·- B.ASE PRIORITY VALUEi 

HIGH OR SWITCH ON 2 

MEDIUM ~· 128 

LOW 

·~ 129 

PlUOIU"l'Y 

'rHE PRIORITY DECREASES BY 4 {DECREMEN'r 

WHEN R-·'rIME IS EXCEEDED 

BY A 11 LONG WAIT 11 STP.TUS {TO INCREASE SWAP ELIGIBil.ITY) 

WHEN A WORK STATION OR SS:P-ICF SESSION IS REI,EASED 

THE PRIORI'I'Y INCRE.P~SES BY 4 (INCREMENT WHEN .'4. WORK STATION 

OR SSP-ICF SESSION IS ATTACHED 

':!'HE PRIOF.ITY IS RESET TO ORIGINAL PRIORITY WHEN THE LAST 

SUB'I.'R:D,.CTION BRINGS THE PRIORITY TO OR BELOW THE BASE 

VALUE OF ITS GROUP ON A 11 LONG WAIT" STATUS 

====================================================================== 
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====================================================================== 

===================·=================================·=================== 
7. 4 .1. 2 .1 USER PRIORITY (VARIABLE) AND DISK I/O - EXAMPLE 

THREE TASKS READY TO EXECUTE: 

ACTIVE PROCESSING DISPATCHING POSITION ON THE POSITION ON 
PROGRAMS PRIORITY STATUS ACTIVE PROGRAM THE READY 
QUEUE LIST QUEUE TASK QUEUE 

PROGRAM 1 NORMAL = 109 READY 2 2 
PROGRAM 2 NORMAL = 69 RE.M>Y 3 3 
PROGRAM 3 NORMAL = 133 READY 1 1 

EXECUTION SEQUENCE: 

P3 

Pl 

P2 

Pl 

P3 

<------->(I/O) 

<--------->(I/O) 

<--------

Pl READY TO EXECUTE AGAIN 
P2 IS IN~ERRUPTED 

l<-------1---------~(I/O} 

P3 BECOME READY ~ 
Pl KEEP EXECUTING BECAUSE THE 
DIFFERENCE IN PRIORITY IS ONLY 24 

.<------

::.==============================:;:==--===========-==:===:====:::::::::;:~-:-::~""':='=:':~,~:~' 
AEB 6.0 
================================·======================================< 



PROGR..1\M.S S'rA'I'US l~.CTIVE P.ROGB.i.:11,M THE REi\lJ'.i 
I1IST TASK 

5 
REA.DY 

Pl I 

P4 

P4 READY EXECUTE AGAIN 

P4 <~--~·-I~~-> I 

l 
P 1 READY TO EXECUTE AGf;IN 

Pl 

P4 READY 'rO 

P4 

NOTES~ 

TASKS Pl t\ND P4 BEING 32 PRIORITY VALUES HIGHER CAUSES: 

. TASKS P2, PS, AND P3 TO SELDOM EXECUTE 

. TASKS P2, PS, AND P3 TO BE DURING EXECUTION: 
- TASKS Pl, P4" P2, .AND PS WILL IN'I'ERRUP'l' TASK P3 DURING 

EXECUT'ION 
TASKS Pl P4, AND P2 WILL INTERRUPT TASK PS DURING 
EXECUTION 

- TASKS Pl AND P4 WILL INTERRUPT TASK P2 DURING EXECUTION 

5 
3 
2 

================================================================~===== 
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==================================-===========,========================= 

7.4.2 TASK PRIORITY FREO(JENCIES - EXAMPLE 

EXAMPLE - PRIORITY FREQUENCIES DURING EXECUTION 

PRIORITY 

64 

FREQUENCY 

27 

PERCENT 

0.034 
=================================================================== 

69 7557 9.515 BATCH JOBS 
=================================================================== 

73 
77 
81 
85 

-~~- .. , 
93 
97 

101 
105 
109 
113 
117 
121 
125 
128 

32 
37 

114 
245 

·--~······ 

789 
1062 
1073 
1155 
1372 
1583 
1932 
2524 
·441H3 

1·28 

0.040 
0.047 
0.14~ 
0.308 

····~~..6.0a·····-· ....... ,,,,,, ······· ... . 
0.993 
1.337 
1.351 
1.454 
1. 727 
1.993 
2.433 
3 .178 
5.663 
0.161 

========·=================================================='====::r::=::: 
129 
133 

18670 
16877 

23.597 THE L~RGEST 
21.249 PERCENTAGES 

=·==========================================================='========= 
137 
141 
145 
149 
192 
196 
240 
250 
252 

3453 
1388 

922 
177 

·-6 
38 

1 
199 
1'98 

4.348 
1.748 
1.161 
0.223 
0.008 
0.048 
0.001 
0.251 
0.249 

===========================================================~====~=== 
254 12875 16.210 DISK LOOKS 

============================-================================-===~====·='= 
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O'I'f:U:!.:R CONCURRENT OPERl\TIONS 

U'I'ILIZES ALL S'J:'ORAGE AV1U'.LABLf.:: IN AI,L CONFIGURi.\'l'IONS 

SYSTEM WOHK SPACE 

================================================================~===== 
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SYSTEM/36 lNTERNALS 

7.5.1 SWAPPING CRITERIA 

SWAP-IN: 

• PRIORITY SELECTION 

SWAP-OUT: 

• PREEMPTIVE DISPATCHING l)Y PRIORITY GROUP 

- FIXED AND VARIABLE 

A) LONG WAIT 

B) TASK PRIORITY 

C) PROGRAM DEMAND COUNT 

- VARIABLE 

-- RESOURCE UTILIZATION TIME INTERVALS 

TH.M.SHING PREVENTION 'l'EC&lNIQUES 

• ATTEMPT TO GIVl!: ALL TASKS A GUARANTEED FIXED TIME INTERVAl:i AFTER 

SWAP-IN, EXCEPT WHEN: 

- THE TASK GOES TO "LONG WAIT" STATUS 

- THE TASK REQUIRES MORE MAIN STORAGE TO EXECUTE 

• REDUCE SWAPPING OF EQUAL PRIORITY TASKS 

AEB 64 ~j/13/86 
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WHEN STORAGE IS NI~EDED 

,AFTER. THE PR.IORITY OF EACH: TASK F!AS BEE£~ TJPDATED THE CON'I'ROL S'I'ORA.GE 

SU?ERVISOR L,CJOKS FOR A CA.NDIDA.'I'E 'I'O SWAP IN, THE CONTROI, S'I'ORAGE 

S'I'EP .2, 

IF P,, 

F'ROM HIGH ~('0 IDW PRIORI'rY) 

I~()R 1~ Ti\SK, READY TO E~{ECUTE 
STOR:<\GE. 

IS 

MS BEING 'l'HE AVERAGE OF ·rrME) , UNLESS: 

I'I' GOES INTO A LONG WAIT OR 

JS 

BUT CURREN'l'LY NOT COMPL.E'rE:LY IN 

COMPONENTS IT 

R-TIME (400 TO 5 9 MS, 50 

MORE STOR.7\GE IS BY THAT TP,SK, 

====================================================================== 
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BY 'rHE LIS'I' OF' 1~.LL PROG~Jt1S OR WOlU'\ AREA.S 

1'"1.ECENTLY SWAPPED IN Ni: 'I'Hl'.: BG'I"rOM 

THE SEAJ~.CH IS BJ',,SED ON THE PRIORITY OE' 'I'HE ':rASK BEING SWAPPED IN AND 

CAN BE~ UP TO FOUR STEPS" 

A TASK TEMPORARILY UNSWAPPABLE (BEc1·msE OF AN OUTSTANDING I 

OPEFt.-7'1.TION OR BECAUSE IT IS CURREN'I'LY RUN BY THE M.SP ;· F'OR EXAMPI.E) 

CANNOT BE SELECTED. 

====================================================================== 
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====================================================================== 
SYSTEM/36 INTERNALS 

====================================================================== 
THE FOUR STEPS ARE: 

STEP 1 - LEVEL 1 (LONG WAITS) 

SEARCHES FOR PROGRAMS AT A LONG WAIT; FROM THE OLDEST TO THE MOST 

RECENT WAIT. THE FIRST APPROPRIATE AREA IS TAKEN. IF NONE IE 

FOUND, STEP 2 IS PERFORMED. 

STEP 2 - LEVEL 2 (TASK PRIORITY) 

SEARCHES FOR A PROGRAM TO SWAP-OUT THAT IS MORE THAN 32 PRIORITY 

POINTS LOWER THAN THE PROGRAM BEING SWAPPED-IN. BECAUSE OF THE 

WAY THE STORAGE OWNER LIST IS ORGANIZED, THE AREA SELECTED WILL 

ALSO BE THE ONE WHICH HAS BEEN SWAPPED IN FOR THE LONGEST. IF 

NONE IS FOUND, STEP 3 IS PERFORMED. 

STEP 3 - LEVEL 3 (TASK PRIORITY) 

SEARCHES FOR A PROGRAM TO SWAP-OUT THAT IS 32 PRIORITY POINTS 

LOWER THAN THE PROGRAM BEING SWAPPED-IN. IF NONE IS FOUND, STEP 4 

IS PERFORMED. 

STEP 4 - LEVEL 4 (TASK PRIORITY) 

THE PROGRAM BEING SWAPPED-IN IS LOWER IN PRIORITY THAN THE 

PROGRAM BEING SWAPPED-OUT, THE SWAP WILL OCCUR. (IF THE SWAP 

DOES NOT OCCUR, A "DEADLOCK CONDITION" IS POSSIBLE.) 

====================================================================== 
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DI IS Of:' 2 
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====================================================================== 
SYSTEM/36 INTERNALS 

====================================================================== 
7.5.1.2.l SWAP ALGORITHM 

IS THE MEMORY REQUESTED EQUAL TO THE ELIGIBLE SWAP-OUT PROGRAM ? 

I Y~S 
NO I I SWAP OUT THE ENTIRE PROGRAM 

IS THE MEMORY REQUESTED GREATER THAN THE ELIGIBLE SWAP-OUT PROGRAM ? 

I 
NO 

I 

I 
YES 
I 
SWAP OUT THE ENTIRE PROGRAM PLUS SOMETHING ELSE 

IS~THE~MEMORYREQUESTED LESS THAN THE ELIGIBLESWAP;;;OUT~PROGRAM~ANO 

24 KB OF MEMORY WILL NOT BE LEFT AS A RESULT OF THE SWAP ? 

I Y~S 
NO I I SWAP OUT THE ENTIRE PROGRAM 

IS THE MEMORY REQUESTED LESS THAN THE ELIGIBLE SWAP-OUT PROGRAM AND 

GREATER THAN 24 KB AND 

WILL 24 KB OF MEMORY BE LEFT AS A RESULT OF THE SWAP ? 

I y!s 
NO I I SWAP OUT THE EXACT AMOUNT REQUESTED 

SWAP OUT 24 KB -- DEFAULT SWAP/REGION SIZE 

EXAMPLE: 

MEMORY 
NEEDED 

12 KB 
12 KB 
18 KB 
26 KB 
24 KB 

SIZE OF THE PROGRAM 
TO BE SWAPPED-OUT 

10 KB 
30 KB 
50 KB 
60 KB 
24 KB 

PORTION SWAPPED OUT 

10 KB (PLUS SOMETHING ELSE) 
30 KB (ENTIRE PROGRAM) 
24 KB (DEFAULT SWAP SIZE) 
26 KB (EXACT AMOUNT) 
24 KB (ENTIRE PROGRAM) 

====================================================================== 
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OF SIGNIFICANTL~ HIGHER 

I:~R!CrRI 

CURREN'ILY 

IN I'> I,ONG WlU'r 

O'I'HER F'ACTORS 'I'HA'!' Cl'.l.N INCREASE SWAPPING ARE 

A HEAVILY LOlmED SYSTEM 

NOT ENOUGH MAIN S'I'ORAGE SPACE 

- POOR PROGRAl\1 DESIGN 

==========:;;==========================================::;;·============::=-=== 
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LAYEf{ 1 

LAYEF~ 2 

LAYER 3 

EXECUTION IS DISTRIBUTED INTO 

MAIN S'I'OP.AGE PROCESSOR 

SVC 
CALL 

CONTROL STORAGE PROCESSOR 

I/O DEVICE ... '\TTACHMENTS 

CSP) 

FUNCTION l'lRE DIS'I1RIBUTED IN THIS ~.ANNER 'I'O PROVIDE MORE OVERLAPPED 

EXECUTION AND THEREFORE MORE SYSTEM PERF'OHKZ\NCE THAN WOULD AVAILABLE 

WI'rH A MULTIPROCESSOR SYSTEM. 'I'HESE MUL'l'IPLE PROCESSORS OPERl\TE 

ALMOST INDEPENDENTLY WITH THE F'UNCTION SYNCHRONIZ.ATION OCCURRING 

WITHIN THE CSPe 

====================================================================== 
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ISSlJEIJ 

()f{ 

=====================================================================~ 
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S'l'ORAGE PROCESSOR l'Um TJ::Lt'~ MAIN STORAGE PROCESSOR 

IN'l.'ERFACE: THROUGH SUPERVISOR CA:LI, (SVC INSTRUCTIONS ,l\ND COMMON 

DATA _Al~EAS ~ 

STORAGE'. PROCESSOR. (LAYgR 2) AND '!'HI:: Ml'i.IN STORA.GE PROCESSOR IJiYF~R 1) 

----------------> A~c~rI'VE 

I 
! 

I TASK 

LIST 

v 
PROGR?.lJ>f LIS'r 

v 
DISPATCHER 

<------------------------
! 
I 

LJWER i 
I 

I I 
I l I I 
I jEACH TASK WILL EXECUTE IN THE MSP UNTIL: 

v 
MAIN S'fORAGE PROCESSOR 

I A SIGNIFICANTLY HIGHER PRIORITY TASK IS REJ..\.DY TO RUN 
I AN SVC (INCLUDING I/Os) IS ISSUED ------------------7 
I<~~·~- 'l'ASK ISSUES A "LONG WAIT" I 
·~---~"- MSP~TIME EXPIRES A OR HIGHER PRIORITY II 

TASK EXISTS) 
TASK ENDS ~---------~--> 

LAYER 2 ""'""""'""'""""""""""'""""""""""'""'"'=========================================== 
-~----~-~-----> CONTROL STORAGE PROCESSOR (CSP) ---------~--~-~-j~>'1 

NUCLEUS SUPERVISOR I 
TRACE SERVICE AID 1 i 

SVC ENTRY ROUTINE:<-~------------------~~---- I 
<----~~--~----------- SCIENTIFIC INSTRUCTION INTERPRETER (BASIC I 

AND FORTRAN INSTRUCTION EMULATORS)---->! 
!<---~=------~~------- OVERLAPPED~--~-~--------=---------~------>! 
----~-~----~--~-~-~--~ IMMEDIATE --·----~---------~---~--------~---

DELAYED 
========================================================~============= 
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PERFOPJ~1ED RETURNS 'J:O 

'I'HE CONTROL STORAGE PROCESSOR DETERMINES IF ANO'THER 'I'ASK CAN 

BE EXECUTED AND, IF THE MSP HARDWARE TO LOAD THE 

REGISTERS OF THE MSP :FOR A DIFFEREN'I' TASK AND RESUME EXE:CUTION. 

====================================================================== 
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TIME -----------------------------------------------------------

~ 

1~ f ,l J.> 

T,~S:K 

JA (O:R SOME O'I'HER 

T~ ·-----------------
,1~.J 

l)IS:PP.t~rc:11 A TAS!\ 
T(J ·•rHE IvISP 

====================================================================== 
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,:/~~ 

MSP -------------- ----------- ----- <!@'Ii"' f<'"' ;o 

l 
! 
I 

CSP ·=~ ....,,,, l 

CSP 

A B 

DISPA.T'CE OP' 

====================================================================== 
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====================================================================== 
SYSTEM/36 INTERNALS 

====================================================================== 
8.2.1.3 DELAYED SVC (FOR DISK) - EXAMPLE 

TASK 
A 

MSP ---------

CSP L4 

CSP LS 

CSP MPL 

A , __ 
1 ..... A 

. 
IA 

TASK 
B 

TASK 
B 

TASK 
A 

.------------------------. 

A A 

B A B , ___ , , __ , __ 
A !. B ,___ , ___ _ 

A 
I/O '----------------' 

, ______ , TASK ! 
B SVC! 

l 
! 

DELAYED DISK 
SVC SEEK 

TASK A 

DISPATCH OF 
TASK B TO MSP 

OP 
END 

l DISPATCH 
OP TASK A TO 
END MSP 

POST 
COMPLETE 

DISK LATENCY 
AND DATA 
TRANSFER 

SETUP FOR 
DATA TRANSFER 

• PARALLEL PROCESSORS (MULTIPLE MICROPROCESSORS): 

- MSP 
- CSP 
- CSP/I (I/O) 

====================================================================== 
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I / 

I 0 

SUBROUTINES FOR ALL 

DE\7I(~}~S r OF THE SUBFUNCTIONS WITHIN THE I/O 

DEVICE-DEPENDENT. 

=========================================================~==========~~ 
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====================================================================== 
SYSTEM/36 INTERNALS 

====================================================================== 
8.3.1.1 I/O CHANNEL 

THE I/O PROCESSORS ARE LINKED TO THE CSP BY A "CHANNEL", WHICH IS 

REALLY A 2-BYTE BIDIRECTIONAL BUS, RUNNING AT 2.5 MEGABYTES BURST 

DATA F.ATE. 

THE FOLLOWING ILLUSTRATES THE I/O CHANNEL WITHOUT THE DSC INSTALLED: 

CSP 
f -----,...---

I 
~FFER I 

DISK DISKETTE 

I wsc I 
WSC/2 

I I I 
PRT ELCA MICR/1255 

THE FOLLOWING ILLUSTRATES THE I/O CHANNEL WITH THE DSC INSTALLED: 

CSP 

I/O CHANNEL 

I I I wsc WSC/2 DSC PRT ELCA MICR/1255 

DISK DISKETTE TAPE 
====================================================================== 
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====================================================================== 
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====================================================================== 
SYSTEM/36 INTERNALS 

====================================================================== 
8.3.2.1 DATA STORAGE ATTACHMENT (DSA) 

THE DATA STORAGE ATTACHMENT IS A PIECE OF HARDWARE TO WHICH SEVERAL 

DEVICES CAN BE ATTACHED. 

THE DISK/DISKETTE DSA HAS EIGHT 256-BYTE BUFFERS, ORGANIZED IN TWO 

SETS OF FOUR. EACH SET CAN BE ALLOCATED TO DISK SPINDLES 1, 2, 3, 4, 

OR DISKETTE. 

i · I/O CHANNEL 

'-----------

~FFER I 
DISK 

I 
~F~ 

DISKETTE 

THE TAPE DSA HAS ONE SET OF FOUR 256-BYTE BUFFERS, AND CAN BE 

ALLOCATED TO EITHER ONE OF THE TAPE DRIVES. 

I DSC I 

-.------=r=-----.-, 
~FFER I ~F~ ~F~ 

DISK DISKETTE TAPE 

====================================================================== 
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1 

IN 'T.HE' DSC: l 

FROM 7APE TO DISK 

J? I 

F 

===================·==================================================== 
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====================================================================== 
SYSTEM/36 INTERNALS 

====================================================================== 
THE FOLLOWING SHOWS THE RELATIONSHIP OF THE I/O PROCESSORS (LAYER 3 

WITHOUT THE DATA STORAGE CONTROLLER - DSC) AND THE CSP (LAYER 2): 

LAYER 2 =========================================================== --------------> CONTROL STORAGE PROCESSOR (CSP) ---------------- -> 
NUCLEUS SUPERVISOR 
TRACE SERVICE AID 
SVC ENTRY ROUTINE:<-------------------------­

SCIENTIFIC INSTRUCTION INTERPRETER (BASIC 
AND FORTRAN INSTRUCTION EMULATORS) 

OVERLAPPED I IMMEDIATE 
··~· DELtYED 

LAYER 3 =========================================================== 
v 

I/O CHANNEL 

v 

I I 
BUF BUF 
I I 

WSC WSC/2 PRT DISK DISKETTE ELCA MICR/1255 
I I I I I I I 
v v v v v v v 

---<------<----------<----------<-----------<----

====================================================================== 
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====================================================================== 
SYSTEM/36 INTERNALS 

====================================================================== 
THE FOLLOWING SHOWS THE RELATIONSHIP OF THE I/O PROCESSORS (LAYER 3 

WITH THE DATA STORAGE CONTROLLER - DSC) AND THE CSP (LAYER 2): 

LAYER 2 =========================================================== 
--------------> CONTROL STORAGE PROCESSOR (CSP) ---------------- -> 

NUCLEUS SUPERVISOR 
TRACE SERVICE AID 
SVC ENTRY ROUTINE:<-------------------------­

SCIENTIFIC INSTRUCTION INTERPRETER (BASIC 
AND FORTRAN INSTRUCTION EMULATORS) 

OVERLAPPED 
IMMEDIATE 
DELAYED I .. 

v 

I/O CHANNEL 

v 
------------------------------------------------~~--
I I I . I I I 

WSC WSC/2 PRT ose ELCA MICR/1255 
I 

I I I 
BUF BUF BUF 

I I I 
DISK DISKETTE TAPE 

I I I 
v v v v v v v v 

---<------<--------<------<----------<-----------<--------

=:;;;=======================:;:=::;:====:;::==::;:,=-====:========~==:;=::==;-==,~==;:;:=.:;:::::;:.:;::;,;:;:;;;::::::;.:;:= 
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WHAT IS PIPELINING? 

RACK 

v 

<------------------------) 

DUA~JE 

v 

<------------------------> GERRI 

v 
CLEAN DISHES 
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SWI'l'CH 

l 

I 
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SONTROL STORAGE PROCESSOR (CSP) 

2} ~~· PROVIDES CAPl1BH,ITY 

FOR THE lS'I' THROUGH 36'l'H LOCl1L WORKS'I'oi'\TIONS 

36~ 

INST1'1LLED WHEN MOHE 

'I1HAN ONE CClv:J\Jl.UNICJ:~'I'ION LINE IS USED ON A. 5 60 

FC<R 

THE 1255 

SECOND WORK STA'TION CONTROLLER (WSC/2} ~~ PROVIDES CAP.Z'\.BILITY 

FOR THE 37TH THROUGH 72ND LOCAL WORKSTATIONS 

====================================================================== 
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====================================================================== 
SYSTEM/36 INTERNALS 

============================================================~========= 

PROCESSOR SPECIFICATIONS 

FOR 5360, 5362, AND 5364: 
==================================================================== 

PROCESSOR 

NAME 

MSP 
CSP 
wsc 

TYPE 

MSP 
CSP 
CSP/I 

ADDRESS 
WIDTH 
(BITS) 

16 - 24 
16 
16 

8 

DATA MIPS 
WIDTH (NATIVE) 
(BITS) 

- 2048 .360 
16 1. 3 
16 1. 3 

STOP.AGE MEMORY INST 
SIZE CYCLE SET 
{KB) (NS) 

128 -2048 200 SS 
64 - 128 200 RR 
32 - 96 200 RR 

==================================================================== 

FOR 5360: 

PROCESSOR ADDRESS DATA MIPS STORAGE MEMORY INST 
WIDTH WIDTH (NATIVE) SIZE CYCLE SET 

NAME TYPE (BITS) (BITS) (KB) (NS) 

PRT ATOM 16 4 - 8 1.1 8 325 RR 
DSC CSP/I 16 16 1. 3 128 200 RR 
ELCA CSP/I 16 16 1. 3 32 - 64 200 RR 
MICR ATOM 16 4 - 8 1.1 6 - 34 325 RR 
WSC/2 CSP/I 16 16 1. 3 32 - 96 200 RR 
==================================================================== 

FOR 5360 MODEL D (ONLY) 
==================================================================== 

PROCESSOR ADDRESS DATA MIPS STOF.AGE MEMORY INST 
WIDTH WIDTH (NATIVE) SIZE CYCLE SET 

NAME TYPE (BITS) (BITS) (KB) (NS) 

MSP MSP 16 - 24 8 - 2048 .610 128 -7168 100 SS 
CSP CSP 16 16 1.9 64 - 128 50 RR 
==================================================================== 
==================================================================== 
DEFINITIONS: 

ATOM 
CSP/I 
MIPS 
NS 
RR 
SS 

A TINY OPTIMIZED MICROPROCESSOR 
CONTROL STORAGE PROCESSOR FOR I/O 
MILLIONS OF INSTRUCTIONS PER SECOND 
NANOSECONDS (I.E., BILLIONTH OF A SECOND) PER BYTE 
REGISTER-TO-REGISTER INSTRUCTION SET 
STORAGE-TO-STORAGE INSTRUCTION SET 

==================================================================== 
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HIGH LEVEL OF SYSTEM: 

USABILITY 

AVAILABILITY 

DATA INTEGRITY 

THE DISTRIBUTION OF FUNCTION WITHIN THE 36 PROVIDES: 

PARAI,LELISM WI'~'HIN 'rtJ:E OJ?EFATING SYSTEM IN ALL t•IAJOR ARE.AS 

PERFORMANCE AND REI,IABILITY OF THE ENTIRE SYSTEM IS 

ENHANCED 

• A COMBINATION OF: 

DATA PROCESSING 

OFFICE AND PROFESSIONAL SERVICES 

DISTRIBUTED PROCESSING 

INTO ONE MULTIPURPOSE SYSTEM. 

===============================================~~================~==== 
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