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DECUS Program Library Write-up DECUS NO. 8-479 

PDP-8/E Instruction Simulators far Other PIP-8 s 

Guy L, Steele Jr, 
4 l O  Washington St. 
Brighton, Mass. 02135 

I n t  mduc ti on 

It used t o  be that  pIIp-81~ came i n  four flavors: s t ra ight  8, 8/S, 
811, and S/L, Wow them is & most marvellous f l f t h  flavor: 8/E. The 8/E 
y n l i k e  the othsr  four 8's has sane extra instructions i n  tfis standard 
(non-EAE) sat. T h i v  makes for eosisr  programing, but messes up compatibility. 
Thus, although other 8 programs will rm on an 8/E, 8/E programs m y  not 
run on othcr8's. 

1) b n ' t  use 8/E pmgrams on your eight. 
2 )  ge t  r i d  of your other 8 and get an 8/E, 
3) use 803110 nice s5.mulati.on subroutines like these. 

of tho PDP-S/E's BSW (byte swap) ard standard MQ (non-EAE) microinstructions, 

Them arc three solutions t o  t h i s  pmblem: 

The submutines l i a t ed  herein provide simulation for  the functions 

Advanta es of Simulation Subroutines 
i& + hey mrk. 
.y 

* 
* 
# 
U 

Thty a m  called by or JMS I thmugh a page zero pointer; t h u s  thesabroutitnes 
are callable from anywhere i n  bX of corn* 
The submutine ca l l s  are exactly a8 long 88 the  microinstructions they 
replacst one location. 
They are virtually independent a f  one another; thus they may be tucked into 
any page w h e r e  there a r e  a few words t o  spam, scattered all over corer 
They're s f f iden t  (for simulation submutines.) 
They may be called. by the same memonfcs as the  actual i n s  ructions; 
no extensive program revision i s  necessary. 

3isadvantages of Simulation Subm utines 
* They take up a l i t t l e  extra mm. * They t i e  up page zero locations. * There is no provision for t he  use of multiple mamory fields. * They're &mer than the redl thing. (If you're t ha t  anxious t o  save execution 

time, see option 2) above and ignore t h i s  s t u f f r  

Methods 
I was i n s p i r e d  t o  write these routines by Robert H, Nagel (Ref, l), 

I&O wmte o BSW simulator. Bt)c BbW simulator i s  an improved version of h i s  
original sa bmutitle. The other microinstructtons a r e  dirnula'tea by maiatainiag 
a pseuQ-Irpo m g i s t s r  on page zero. All t h e  MQ operations are performed with 
saspect t o  this pseudo-XQ. 

mnemonics BSW, W, MQL, C#M, A U ,  W, and one I invented called ALC which 
i s  equivalent t o  Qb. SW@ which in turn equals CLA MQ4 MQL. These mnemonics 
are redefined t o  be JMS(s to  the appmpfiata simulator S U b r O U t i D d Y e  Thus, 
assembling the subrout ines  w i t h  t h e  user program causes t h e  links t o  t h e  
simulators t o  be assembled into the program. 

Each simulator i s  invoked by using the standard microinstruction 



Qe l O C 8 t i O n  i s  required on page zero for tb pseuQ-pllQ, plus one 
location fbr each subroutine to serve p8 a pointer for the JMSIs, 

The algorithms usad for the simulations are relativeljF stroightforward 
and are explained i n  merits tfl the listing. A l l  a~gorl thms are original wtth 
lllQIsalf except for the draclalPFve OR Otilgorlthm (Ref. 2) 

Restrictions 
If the microinstructions m e  encountered i n  the forms MQA MQL, QA MQL, 

etc. instead of' SWP, CAM, etc, the instructions wdll not execute properly. 
T h i s  appliea especially to aA. S W  which has a0 single standard memoaic. I have 
provided one: &e. Any coding containing suQ combinations shoula be mwritteg. 
in tsnna of single memanics. 

No pmvision Is made for the possible desire to FnScropmgram BSW 
a t h  CLL, CHI,, STL, or IXC. The user may either write au extra dmulator 
or simply use two separate instructions, 
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1) Robert H. Nagel, Letter to t h e  Editor, ECUS(XIPIE, Vd. lo, No. 3, pI 23. 
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SUCH SUBRINTI~E IS INDEPSK?X%T OF TH9 GitBHS; 
€KRBVER, NOT5 THAT TO aDIVSERvE CDRE LOCATIONS 

AND XnCL AiiE USED AS TEMPORARX ST3RAGE 
BY OTHER SUBROUTINES. IF XIQbM 02 XXACL SHOULD 
'r3E iU3MOVED A NEW LCXATICN SHOULD BE DEFINED IF 
NEc.!?lssAIzy FQii xIT?Ip1 02 x m 2 0  

NOT& THAT THE MQL IfJST-WCTlON IS SIMULATED 
SIXPLY BY A DCA BLTHER THAN A JMS, 

/ MBA (Oii MQ INTO AC) 

ALC (STANDS FD!Z AC LOAD 
/ AND UXAR, !MIS IS NOT A 
f S T A N W R D  M m Q l j I C  ANI) SHOULD 
E DEFINED AS ALCPGZA SWP 

/ FOH A PDp-gJE, LQD AC FROM 
/ m, CLmRMQI) 
1 / EX (BYTE SWAP. SWAP BITS j3-5 
/ OF AC WITH BITS 6-ll) 

/ THE SUBL30UTTfES T@MSELVEa MAY BE LOC4TE;D CN ANY PAGE; 
1 I F  xpTMpl=XX&GL AN3 XmP2=X;rW THEN THE SJBir)UTI-WS 
/ SHOULD BE AIUANGED SO TVAr 'M':SE LOCATIONS CAN BE 
/ ACCESSED, EUT OlYER THAN THIS THEY MAY BE TUCKED INTO 
/ WHA'LEXEH FIiEE AHEXS EXIST IN cx)1EO 
*w 1 cII"M (CLEAR A C J W D  MQ) 
/ A&GOiZTHMr QETTF, SIRAICHTIiYlliWARO 
/ LENGTIIr 4 LOCATIONS 
/ E ~ U T I O N  TIME: 8 CYCLES 

PI 
CIA / G Z E A R A C  
m m  / m . d m  
JMP I XHW 
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